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AIR POLLUTION CONTROL * AIR MOVING * AIR CONDITIONING [im 


@ 12 Ways To Collect Emissions From Electric Furnaces | 
@ Source Ventilation Of Liquid Filling Operations “wag ¥ 
@ Beryllium Dust Control . . . In-Plant Techniques 

@ What You Should Know About Respirators 
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How To Monitor Dust In Super-Clean “White Rooms” 
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AEROFIN INSTALLED). 


Type A 
Non-Freeze ~~ 
Heating Coil 


AE ROFIN CorPoRATION 


Modern smooth-fin design of Aerofin coils permits ample 
heat-exchange capacity in limited space—permits the use of 
high air velocities without turbulence or excessive resistance. 


Aerofin performance data are laboratory and field proved. 
You can safely specify Aerofin coils at full published ratings. 


101 Greenway Ave., Syracuse 3, N.Y. 


Aerofin is sold only by manufacturers of fan system apparatus. 
List on request. 
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Type C 
Cooling Coil 


IN PRINCIPAL CITIES 
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Hartzell intake air units are custom ? 
engineered to your make-up air requirements 


Hartzell Gas-Fired Air Intake 
Unit — available in capacities 
from 15,000 to 90,000 C.F.M., 
from 1,000,000 to 7,000,000 
B.T.U. 


Hartzell Steam-Fired Air Intake 
Unit — available in capacities 
from 4,000 to 36,000 C.F.M. 
Vertical discharge models with 
roof ventilator type fan hous- 
ing also available. 


>» a 


mits you need. Direct gas-fired heat unit or 
seam coil—filter house and filters—shutters 
~outlet diffusers .. . all can be included if you 
ned them, omitted if you don’t. Fans and con- 
wlsystems for all operating requirements are 
mdily available. 


for complete details on the industry’s most 
‘mplete, most versatile line of air intake 
‘uipment, call your nearby Hartzell field 
lite or write for Bulletin A-117. 


here’s a complete line of air moving equipment designed and built specifically for industry 


Other famous Hartzell products include 


controllable and full feathering propellers 
for light aircraft, crop drying equipment 
Y, ond farm ventilating fans. 
te 
Q ° AG 
eyes 


H ARTZELL PROPELLER FAN COMPANY « 66 Thomas Blvd. Piqua, Ohio 


Div. of Castle Hills Corp. A Member of AMCA Engineering Offices in Principal Cities 
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Ventilating Fans 


Roof Ventilators 


Centrifugal 
Unit Heaters 


jee ages ED 


Propelier Unit Heaters 


General Purpose Fans 


“THE NEW YORK BLOWER COMPANY 


e Sales offices: 3181 South Shields Avenue + Chicago 16 
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Hospital Air Sanitation 


Editor: 

All hospitals have the same 
problem concerning the contra 
and movement of air. Some may 
be larger and vary in the degre 
of output but basically aij hosp 
tals are concerned with the quali 
and purity of the air circulad 
throughout on a sepsis basis, 

To my knowledge, there is y 
recommended air-filtering proce 
ure that is standard through ti 
industry that controls and ki 
the growth of bacteria in the di 
pans, the humidifier pang aj 
grids or the ducts, to say nothing 
of the cooling coils in variog 
climate changers and air-handling 
units. When you see some of th 
Goldberg Installations that hav 
been made and designed by son 
of the engineers in this country j 
makes you wonder what the indu 
try is coming to. 

I for one would welcome a filter 
ing and air-handling system th 
would do 75 percent of what 
mention, and am sure that hm 
dreds of hospitals throughout th 
country would also join me in th 
welcome of such a system. Alsoj 
main factor in the control of ho 
pital air is the cost. A hospita 
such as ours, (35 bed genen 
community hospital) does 
have the funds to do with as d 
certain phases of industry, ther 
fore, a further need for a basis 0 
standard system of handling am 
controlling air. 

Paul E. Kaempfer 
Plant Engineer 
Southeast Missouri Hospit 
Cape Girardeau, Mo. 
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Low Velocity Measuremett 


Editor: 
I have read with much interes 
your Question and Answer section 
AIR ENGINEERING, September 
1959, p. 37 on the problem @ 
measuring low velocities (150-30) 
fpm) in an air stream caltyllj 
water droplets. This is @ 
knotty problem and a difficult 014 

to resolve. 
The answer given of installing 
tapered contraction with @ small 
diameter measuring section wie 
a higher velocity is attained 
pears to be a good solution whic 
may give satisfactory resills . 
(Please turn to pag? 
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ll hosp} DEDICATED TO THE SCIENCE OF AIR POLLUTION CONTROL 
om AIR MOVING « AIR CONDITIONING 

ated 
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Variou 
handling FEATURES 
e of thé 
fat hav : — _s 5 a: 
by som Heating And Ventilating 37-acre, Four Story Exhibit Building 30 
vuntry i World’s Largest Exhibition Hall Has Many Heating, Cooling Problems 
ne indus 

Seven Ways To Ventilate Liquid Chemical Filling Operations 38 

> a filter Facts, figures and “how-to-do-it” drawings cover subject in detail 
fem tha 

what ‘ . 

: Beryllium Dust Control Techniques 41 
hat hun ‘ , , 
hout th : How to design ductwork, select collectors, ventilate drum filling 
re in the 
1. Also What You Should Know About Industrial Respirators 45 
‘a hos Part V of five parts discusses safety and training aspects 

ospita 

ener: . : = 

: Electric Steel Melting Furnace Emissions . .. How To Control Them 
oes 10 5 
th as d Study of 29 companies gives practical control methods now in use 
y, there 
basis of 
ling an 


DEPARTMENTS Communications Center 
Advertisers Index 


Hospita Classified Ads 


Meetings Professional Services 


ement Newsl etter 


News of the Industry 


interes Next Month COVER 

* sectiol Cover photos show huge Cobo Hall 
ptember exhibit area interior, and exterior view, 
blem 0 New Products lower right. Cover photos and most of 
(150-300 — those used in the article which begins on 
carrying page 30, are by Lens-Art Photographers, 
a very Questions & Answers Detroit and are copyrighted by that firm. 


icult oné 


Air Pollution Complaint$ 


taling 
, small Af 

n where 4 NGINEERING is published monthly by Business News Publishing Company, at 450 West Fort Street, Detroit 26, Michigan. Subscription 
ined of ™ United States, Canada: $3.00—1 year; $4.50—2 years; $6.00—3 years. Foreign: $5.00—1 year; $8.50—2 years; $12.00—3 years. 
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'S THE RIGHT KIND 


OF DUSTEX COLLECTOR 


ae 


DUSTEX CENTRIFUGAL 
COLLECTORS ———> 


D-584 with 100% efficiency 
at 14 microns 
D-560 with 100% efficiency 
at 12 microns 
for economical separation of 


dust from normal or high 
temperature gas or air. 


MICROCLONE 


with 99.8% efficiency at 10 
microns and smaller for 
ultra-high efficiency and in- 
stallations requiring strict 
sanitation . . . easily cleaned 
and sanitized thanks to con- 
venient hinged top tube sheet 
design. 


i. 


For Many Ordinary Dusts 


New, Low-Cost DUSTEX “1600” 
brings a higher Dustex Perform- 
ance to collectors in Lower Price 
Range. 


DUSTEX ROTO-JET 
CLOTH COLLECTOR 


Dustex Engineering eliminates 
usual cloth problems through a 
completely new design... drasti- 
cally lowers operating and main- 
tenance costs. 


For ali Hopper and 
Bin Discharges 
(Under Negative Pressure) 
DUSTEX VACUUM VALVE 


No motive power required. 
No mechanical parts. 


THE BIG DIFFERENCE 
IN CENTRIFUGAL COLLECTION 


Dustex Exclusive Patented Design 

@ Unobstructed inlet plenum avoids 
material buildup and plugging. : 

@ All tubes are surrounded by cleaned Maintenance free. 


gases and maintained at system tem- Bolt in place and forget it. 
perature to forestall condensation ON THE JOB DETERMINATION TEST 


and plugging when systems are YOUR BEST GUARANTEE 
above dew point. The Dustex Single Tube 


Determination Test, per- 
IN CLOTH COLLECTION 


formed under actual operat- 
Revolutionary Dustex Advances 


ing conditions, provides exact 
data with which to specify 


@ Preliminary separation of dust re- equipment. No cost or 
duces cloth load. obligation. 
e No reversing mechanisms. SEND FOR “A Simplified Test Method”, illus- 
@ Unique controlled wrap prevents trated booklet describing the Dustex Single 
cloth jamming. Tube Determination Test in detail. 
@ Cloth changes easier ...less frequent. Details and specifications for every model 


available on request. 


DUSTEX PATENTED FEATURES ARE THE BASIS FOR DUSTEX SUPERIOR PERFORMANCE 


I will pay you to learn why Dustex has so successfully handled so many process 
dusts where other co!lectors have failed. 


@ The company with the big 
name in dust collection. . 


P. O. Box 2520 ° BUFFALO, NEW YORK 


Lotto 


(Continued from page 2) 
certain instances. However, this 
method may not be an applicable 
solution in all cases for the fy, 
lowing reasons: 

1. It may not be practical to jn. 
stall this extension stack op the 
economics may be such that the 
project may not warrant the Cost 
of the extension. 

2. If the fan is sensitive to te. 
sistance (increased static pres- 
sure) the airflow may be reduce 
by the extra resistance of the ¢. 
tension to the extent the measur. 
ment is not accurate. 

3. If the water droplet concep. 
tration is heavy the pitot tube may 
become plugged. This however cap 
be somewhat alleviated by using 
a reverse impact tube (modified 
pitot). This instrument is much 
less sensitive to plugging and is 
more responsive to low velocities, 
The instrument will need to be 
calibrated. 

Another method which may be 
useful in making this type of 
measurements under the condi 
tions of the problem is an indirect 
(Please turn to page 59) 


~ INCINERATION 


WITH 
Air Pollution Control 


MORSE BOULGER: 


BUILDERS OF THE MOST MODERN 
INCINERATOR PLANTS IN THE WORLD 


FREE 


= 
acts 
(0 Municipal Contact us, or have your archi 
Bulletin111-c OF consulting engineer we i 
years experience solving “i 
Disposal problems—large or small. 
No obligation. 


MORSE BOULGER: 


80 FIFTH AVENUE, NEW YORK 11, N. ¥. Dept-Ié 
Representatives Everywhere 


Member: Incinerator institute of 
America, Air Pollution Co 


CD Industrial 
Bulletin 184-A 


AIR ENGINEERING, SEPTEMBER, 196) 


. " ee a ; Bs 3 
THERE 

‘7 cr : 

7 Bs a oat j 

4 _ for every dust problem* §& | ee 

Ab: = me? act : e™ 

i; yi oe 
a : ary) | 8 ae 
a \A Sse , 2 —— 

a a me < 2 a 
oe ; % ¢ aN be é = - 
by 32) oo . 
+ Sa Pie " 
. | [> wi < —— | —_ 
i | f 
ce NN , 
E Ea eo 16 5! 
a yas i | 

® : Pe ¥ : E u - . wie ‘ 2 4 5 | -~ | 

4 ~~ | pie | 

oe <3 : | 

a « | 
WR j 
“a | t > Ps F 
? : H é ; # } Lp ff 
aah } 1 a iff ff et 
2 | e 4 ‘ 4 ; fj p Of 4 Vipeps we 
a ew riitis/sAge— 
ie. | sd “Me eA a ; ‘hi e nee 
ne | Me Soren, VALLE EEE <—. awd 
ee % AX S LAR ate 

p , ; f ~\, NS . ee + CSO 
: = “oes 
a rs no) ee wks x 70 - i ‘ 
= s ee. CA 
“3 | ey One NG ELS ANY 
“a oe ~ ran NER fi:43\ 
za a ee aT JUIN 
es . sua nn erage Hf} at \ 
Asa “? Pe - ff J 7? i i t 
: | — ee 
| ee 
" _  #itEcEeP= 
vee sfsesesomenz:s aL 

a 22:22:26 QV S>>== 

* See ee 

a | CSC‘ SS 
gy 4 
= ns a b 

Ct a 


MODERN 
1E WORLD 


The Equitable Life Assurance Society 
of the United States 


Skidmore, ae ae 
o-- ies We thank Turner Construction Company for permission to use 


Meyer, Strong & Jones their advertisement as a report on this significant project and 
9 a “eae for their skill in scheduling the smooth delivery of the Cam- 
Bp General Contractor bridge AEROSOLVE Filters which will keep 1,300,000 c.f.m. 


ap our 7 


: te ° 1): 
al ey Sete, Sen. of air really clean throughout the building. 


ER: 
Dap Cambridge Filter Corporation- 


srywhere 
nstitute of 
atrol Asso 


744 East Erie Boulevard, Syracuse 1, New York 
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how activated charcoal 


solved a no.1 problem 


...fresh air 


The scarcest commodity aboard our atomic 
subs is not fisionable material—it’s plain 
old fresh air. 

Take a hundred men, hermetically seal 
them in a huge steel tube, then submerge 
the tube for days at a time. 

Call the result the “Nautilus” or the 
“Triton” and you have an idea of the prob- 
lem of building submarines to utilize the 
power potential of nuclear energy. They 
can literally stay submerged as long as the 
crews can stand the confinement. 

Even without other contamination, just 
breathing would soon make the air within 
the tube unbearable. Then add body odors, 
a kitchen, a lot of complex machinery, areas 
where smoking is permitted, lavatories and 
waste tanks and you have a real problem. 

To solve the problem, the Navy turned 
to one of the oldest and most effective 
methods of air purification— adsorption by 
Activated Charcoal. 


of our atomic subs 


Barnebey-Cheney Activated Charcoal fil- 
ters are a standard part of the subs’ air 
conditioning systems. Others are installed 
on the waste tank vents, still others in the 
lavatories. Odors and contaminants are 
trapped and held in the Barnebey-Cheney 
Activated Charcoal. 

The same principle can be applied to 
heating, ventilating and cooling of homes, 
offices, schools, hospitals or public buildings 
where fresh, healthful, odor-free air is es- 
sential. Barnebey-Cheney builds a complete 
line of air purifiers for applications of any 
size, from disposable filters for window 
coolers to central system purifiers for the 
huge new Dallas Auditorium. 

As in the atomic submarines, true aif 
conditioning must include air purification. 
Activated Charcoal is the proven, practical 
means of accomplishing it. To learn more, 
write for Bulletin T352, Barnebey-Cheney, 
Columbus 19, Ohio. 


Barnebey 
Cheney 
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I fil- 

’ air - e . « 

ai’ Hr Praase Of Industrial Hygiemsts . . . 

n the 

are 

ney @ FAR TOO LITTLE, in our opinion, is known A few years ago toluenediiosocyanate (TDI) was 
mt industrial hygienists and their role in the introduced into the plastics field as a foaming agent 

od to (Batneering of air. These often unsung protectors of for plastic foams used for auto dashboard crash pads, 

ymes, (Me health of factory personnel can play a vital role refrigerator foam-in-place insulation, etc. TDI is 

dings (your plant, and you should know what they can nasty stuff, with a maximum allowable concentration 

is es for you. of only .05 parts per million parts of air. Industrial 

plete @ |ndustrial hygienists are a cross breed between hygienists shoot for .002 ppm as an ideal situation. 

fany jvatilation engineer, physiologist, chemist, biologist, TDI causes severe asthma-like symptoms, its effects 

ndow (sologist and meteorologist. They usually have at are cumulative and in one case at least several 

the (eta master’s degree in their specialty from a hundred workers became so sensitive to the stuff 
mduate school of public health of one of our larger they couldn’t get within a block of the plant and so 

e air tutions of learning. became unemployable. This plant paid out whopping 

ition. Sowing when and how to consult an industrial sums for compensation. 

ctical igenist can save your company disabling payouts There were dozens of similar cases with respect 

nore, ge ™pensation claims and production down time. to TDI. Unhappily we still hear about factories hav- 

ney, Most important, an industrial hygienist can help ing TDI troubles. Now TDI, like all newly introduced 
Meliminate the all-too-frequent time lag between chemical substances, was thoroughly researched by 
* introduction of a potentially poisonous or haz- its manufacturer as to toxicity. Its physical char- 
tous substance into your plant, and the design of acteristics as to vapor pressure curve, evaporation rate, 
‘tilation systems necessary to contain the fumes stability, physiological effects, etc., were all published 
mm this substance. in technical and medical journals, and this data was 
llete’s a specific example as to how an industrial available to the user when TDI came into his plant. 
Mpenist can help you. (Please turn to following page) 
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Editorial (Cont.) 


In Praise of Industrial Hygienists } 


(Continued from preceding page) 


Unfortunately, very few air engineers read medical 
journals or have the background to evaluate physical 
data of a substance, its toxicity levels and other infor- 
mation, in terms of the exact type of ventilation 
system the process using the new chemical needs in 
his particular operation. This is a job for the industrial 
hygienist, for he alone has the necessary technical 
and professional training to relate the physical and 
toxic properties of a substance with the design criteria 
for the proper ventilation system, hood design, duct 
data, capture velocity, cfm needed and most efficient 
collector selection. 

The industrial hygienist can give the air engineer 
the design criteria needed to design and build the 
ventilation system which will keep the toxic or 
hazardous fume or dust out of the air of the plant, 
at minimum expense for equipment and at maximum 
system performance. 

The air engineer in industry, or the consulting 
engineer, should put himself in a position to be 
informed by the responsible people in his plant or 
in the plant of his client, about any new substance 


or chemical to be introduced into the Process, we 
in advance of its introduction. If an absolutely gre 
light cannot then be obtained from the manufacture 
as to the toxicity of this substance, this is the signal t 
consult an industrial hygienist. 

The air engineer should also be in the POsitiog 
where he should be informed, as a matter of Counsel 
of any process changes contemplated, well in advance 
to permit consultation with an industrial hy gienis iy 
if necessary. : 

Thus, the so-called technological time lag js i 
our opinion an entirely unnecessary delay, 4 
industrial hygienist is your link between the science NE | 
of toxicology, chemistry, biology and your own fed High 
of the engineering of air for comfort, health, ap wre D 
safety of plant personnel. A485, 
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Editor 


| Meetings, 


East Central Section, Air Pollution Air 
Control Association, Sheraton-Cadillac Wholesalers, 


Courses, 


Conditioning and Refrigeration 
Annual 


Expositions 


Heat Transfer Division, ASME, 1% 


Meeting, aboard Winter Annual Meeting, Statler Hilt 


Hotel, Detroit, Sept. 22-23. 


Instrument Society of America 15th 
annual meeting, New York Coliseum, 
New York City, Sept. 26-30. 


Fourth Western Industrial Health 
Conference, San Francisco, Calif., Oct. 
7-9. 


American Gas Association, 42nd An- 
nual Convention, Convention Hall, At- 
lantic City, N. J., Oct. 9-12. 


National Metal Exposition, Philadel- 
phia Trade and Convention Center, 
Philadelphia, Oct. 17-21. 


Air Pollution Control Association, 
West Coast Section, Second Technical 
Meeting, Santa Barbara Biltmore Hotel, 
Santa Barbara, Calif., Oct. 20-21. 


National Electrical Contractors Asso- 
ciation Show, Convention Center, Las 


Vegas, Nev. Oct. 23-27. 


ASME-AIME Fuels’ Conference, 
Charleston, W. Va., Oct. 24-25. 


Industrial Hygiene Foundation of 
America, Inc. 25th annual _ meeting, 
Mellon Institute, Pittsburgh, Oct. 26-27. 


S.S. Hanseatic, from Ft. Everglade, Fla., 
Oct. 28-Nov. 2. 


Institute of Boiler and Radiator Manu- 
facturers semi-annual meeting, Seaview 
Country Club, Absecon, N. J., Week of 
Oct. 31. 

The Institute of Boiler and Radiator 
Manufacturers, Semi-Annual Meeting, 
Seaview Country Club, Absecon, N. J., 
week of Oct. 31. 


National Hotel Exposition, New York 
Coliseum, New York City, Nov. 7-11. 


At Robert A. Taft Sanitary Engineer- 
ing Center, Cincinnati, consecutive 
courses. Control of Particulate Emissions 
Nov. 7-11; Control of Gaseous Emissions, 
Nov. 14-16. 


Building Research Institute Fall Con- 
ference, Shoreham hotel, Washington, D. 
C., Nov. 15-17. 


Air-Conditioning and _ Refrigeration 
Institute annual meeting, Hollywood 
Beach hotel, Hollywood Beach, Fla., 
Nov. 18-22. 


Refrigeration and Air Conditioning 
Contractors Association convention, Fon- 
tainebleau hotel, Miami Beach, Fla., 
Nov. 20-23. 


Hotel, New York City, Nov. 27-Dec. 2 


24th National Exposition of Power @, 


Mechanical Engineering, New York Coli 
seum, New York City, Nov. 28-De. ? 


First Industrial Building Exposition 


Congress, Coliseum, New York Cit 
Dec. 12-15. 

At Robert A. Taft Sanitary Engineer 
ing Center, Cincinnati. Course in Medi 
cal and Biological Aspects of Air Polle 
tion, Dec. 12-16. 

Industrial Heating Equipment Associ 
tion, Inc. meeting, Dearborn Inn, Dew 
born, Mich., Jan. 23-24, 1961. 


American Society of Heating, Refs 
erating, and Air-Conditioning Engine 
semi-annual meeting and __ exposilion 


International Amphitheatre, Chicago: 
Feb. 13-16, 1961. 
National Association of Corrosion 


Engineers annual conference and corre 
sion show, Statler hotel, Buffalo, N.}, 
March 13-17, 1961. 


American Chemical Society - 
spring meeting, St. Louis, March 21+! 
1961. 
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| Reverse-air jet filtering comes of age with the ad 


ly Sree 


ifacture 


signal t( 


POsitiogam 
F course 
advancelllles 


Ly gienis 


ag is ig 
ay, 
ienlEW PERFORMANCE 
wn fel tishest filtering efficiency and increased capacity 
Ith, andl ye benefits you get in the all-new Model K Aero- 
449), Fifteen years of diversified application ex- 
gtience have combined to produce a dust filter 
fering the utmost in performance and reliability. 


On BIEW ECONOMY 


evolutionary new self-adjusting blow rings and 
woven pressure controlled filter cleaning reduce 
jar— increase filter tube life—cut operating 
apense. Rugged, simplified construction virtually 
jiminates maintenance costs and downtime. 


NEW FEATURES 


Kppers Model K Aeroturn has been completely 
resigned for demanding industrial service—the 
nly new reverse-air jet filter on the market. Such 
iutures as new blow rings, new carriage drive sys- 
tmand simplified, standardized design help you 
mover more product, cost less to operate and 
“ive you more dependably. 
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W, MAIL THIS COUPON 
‘complete information! 
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Chicago: 
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as DUST FILTERS 


rch 9-30, 
tngineered Products Sold with Service 
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| NEW KOPPERS MODEL K 5 
/AEROTURN? DUST FILTER = 


Fy 
Re 


| 4 


Kopprrers CoMPANY, INC., Dust Filter Dept., 
4109 Scott Street, Baltimore 3, Md. | 
Gentlemen: Please send me a free copy of your new | 
Aeroturn brochure complete with descriptions, drawings | 
and photographs. | 
| 
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AIR ENGINEERING newstett. 


AIR POLLUTION CONTROL «© AIR MOVING e« AIR CONDITIONING 


Watch Company Enters Radiant Heat Field 


The Bulova Watch Co., Inc., has announced its entry into the field of 
automatic control of electric radiant heating. 

Harry B. Henshel, Bulova president, said American Time Products, Ine, 
a wholly-owned subsidiary, has acquired exclusive rights to produce and market 
a line of precision automatic radiant heating controls, developed by the Harry 
Alfred Mulvany Laboratory of Berkeley, Calif. 

In another industrial purchase, White-Rodgers Company, St. Louis, has 
announced purchase of the assets of the Burner Division of the Configured 
Tube Products Company, Bellwood, IIl., producers of burners for furnaces, 
incinerators and other gas burning applications. 


Benson Enters Blower Market 


The Benson Manufacturing Co. has announced establishment of a sepa- 
rate commercial blower division in Kansas City, Mo. Division will be enlarged 
to manufacture a wide range of new axial flow blowers for heating, ventilating 
and air conditioning industries. 


Air Conditioned Space Helmets For Hot Industrial Jobs 


For industrial workers who must work in a polluted or heated atmosphere, 
or both, a new air conditioned helmet has been designed by Jamieson Labora- 
tories, Inc., Santa Monica, Calif. The white fiberglass helmet with plastic face 
is provided with air at controlled temperature. Filter removes airborne dusts. 
Entire headgear plugs into a six or 12-volt electrical system for portability 
with industrial car . . . for use with tractors, etc., in farming. Price: From 
$110 for head piece without air conditioner to $375 for complete unit. 


$700-million + Market Waiting For Auto Smog Control Devices 


There’s a $700-million market in California just begging to be fed 
auto smog devices. The California State Legislature made mandatory the 
installation of these units as soon as models pass inspection and are approved 
by the state's Motor Vehicle Pollution Control Board. 

A-C Spark Plug Division of General Motors Corp., has just announced a 
crankcase blow-by unit which is said to retail, installed, for from $10 to $18, 
to control up to 40% of total emissions. 

Other cities are looking at California’s efforts to control auto exhaust 
emissions. If California can, on a practical basis, keep auto emission under 
control by making mandatory the purchase of devices which will work, other 
states and individual cities are planning to follow suit. 


‘White Room"’ Particle Counter Can Spy On Enemy Troop Formations 


A novel technique for monitoring dust particles in “white rooms” used for 
assembly of dust-sensitive instruments and equipment, has been proved effec- 
tive in monitoring personnel or vehicular movement. 

The particle counter, developed by Armour Research Foundation, Chicago, 
measures concentration and size distribution of airborne dusts. The counter, 
in a drone plane, can sample dusts, from which specialists in fine particles 
research can tell number of troops marching or how many vehicles are mov- 
ing in a specific area. 
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Roof-top Rotaspray installation. 


Ceiling-mounted installation 


First major advance 
in industrial air conditioning 
in half a century... 


ROTASPRAY UNIT 
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spray units are self-cleaning and require no filters. A 
e refrigeration machine with chilled water storage tank 
ifiter station will handle a multiple-unit system with units 
tied at many remote points. Each Rotaspray Weathermaker 
‘ptovides individual control of temperature and humidity. 
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THE CARRIER ROTASPRAY 
WEATHERMAKER SYSTEM* 


Here’s a major breakthrough in industrial air condi- 
tioning—the revolutionary Carrier Rotaspray System. 
After five years of actual operation on scores of differ- 
ent applications, it has proved itself superior to past 
systems three important ways. It provides better, more 
precise control. It lowers construction and mainte- 
nance costs. It occupies less space. 


Notice the Rotaspray units shown here. Operating 
at high air velocity (2600 fpm), they are only 4% as 
large as conventional air-treating apparatus for the 
same capacity. Each provides automatic, positive con- 
trol of temperature and humidity in the area it serves. 


Other advantages: Rotaspray units are self-clean- 
ing, require no filters and are made of stainless steel 
for long life. Compact and light, they can be hung 
from the ceiling, put on the roof or suspended outside 
the wall. No housing required. Five sizes: 10,500 to 
45,000 cfm. 


Whether a job involves air conditioning for a new 
plant or for modernization, you'll find it well worth 
while looking into the new Carrier Rotaspray System. 
For complete details, write Carrier Air Conditioning 
Company, Syracuse 1, New York. In Canada, Carrier 
Air Conditioning Ltd., Toronto. 

* Trademark Reg. U.S. Pat. Off. 


Air Conditioning Company 


A DIVISION OF CARRIER CORPORATION 
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Micro-Particle Classifier No. 6000 with totally 
enclosed 220 volt, 3 phase motor operates at 
3500 rpm. 16" high x 1614" diameter 


Quickly determine sub-sieve particle sizes with 
scientific accuracy. The No. 6000 Dietert- 
Detroit Micro-Particle Classifier is widely used 
throughout industry for pre-testing dust col- 
lector needs, for determining the separating 
efficiency of air cleaners, for particle size 
control in many industrial processes and for 
scientific studies of fine materials. Mineral 
flours, metal powders, abrasives, fly ash, 
chemicals, drugs, etc., can be classified into 
eight fractions below 60 microns, (materials 
above 60 microns can be retained for sieve 
analysis). An eight-fraction analysis can be 
completed at the rate of 15 minutes per 
fraction by unskilled operators. Fractions are 
precisely defined and may be retained for 
accurate study. Gentle sifting action prevents 
particle fracture—assures accuracy and 
reproducibility. 


8-page catalog mailed on request 


Send me 8 page Micro-Particle Classifier bulletin— 
without obligation. 


NAME 


COMPANY. 


ADDRESS 


CITY. STATE 
SOSCHHHOHSOSHSSOSSOHOOOOOOCEOEE 


12 


NEWS of the Industry ..., 


Cincinnati Report Gives 
Odor Complaint Data 


The 1959 Annual Report of the 
Cincinnati Bureau of APC and 
Heating Inspection touches upon a 
study made to ascertain if meteor- 
ological conditions had any effect 
on the number of odor complaints. 
Data, gathered June through Sept., 
1958, was compared with local 
weather conditions. Some interest- 
ing facts came to light: 

More odor nuisances and com- 
plaints occurred on Saturday than 
any other day. Statistics: 45 per- 
cent of odor nuisances occurred be- 
tween 6 to 12 p.m.; $1 percent 
odor complaints occurred when 
the temperature was between 65° 
and 89° F. 

Atmospheric pressure, relative 
humidity, and wind velocity had 
no effect on the number of com- 
plaints. On the other hand, de- 
creasing temperature, increasing 
pressure, and increasing relative 
humidity upped the number. 

Also considered in the Report is 
the method used for detecting odor 
sources. “A most practical method 
was devised by means of the use 
of helium filled balloons, a map of 
the suspected source and its sur- 
rounding territory, and a direc- 
tional compass. 

“Odor locations and_ their 
strengths were marked on a map. 


Plume Evaluation 
Program Underway 


Prior to enforcement of its new 
regulation, effective Jan., 1961, en- 
forcing limits on visible smoke 
emissions, the Bay Area Pollution 
Control District, San Francisco, 
Calif., is training men for a spe- 
cial Plume Evaluation Unit. 

Scheduled for intensive training 
are officials representing fire, 
health, building, zoning and pub- 
lic works departments; school dis- 
tricts, industry and _ business. 
Training includes on-the-spot ob- 
servations. 

The Unit was patterned after an 
earlier model developed by the Los 
Angeles APCD from 1949 to 1951. 
Refinements and improvements 
made are based on the original 
Los Angeles model, including the 
mobility obtained by placing the 
new Unit on a trailer. 


; 


Small balloons . . . wens then 9 af 
leased and their path of figiaamy 
then read in degrees fromm 
A line was then drawn on the nl 
showing the direction of they 
Reversing the path showat 1 4 
suspected source. When (umm 
more of these observations jim 
the same spot, the source way Mm 
pointed.” ; 


opis. 


APCA Announce 
Cleaner Air Weel 

With the view in mind gill 
moting public understanding team 


APCA, for the twelfth yeaa 
sponsoring “Cleaner Air Wala 
Oct. 23-29. Local committeaam 
many cities are the operatingam 
of the campaign. i 

The objects of the APCAIE 
threefold: to center attentionam 
local problems, to create an aya 
ness of control progress, aii 
maintain a community appa 
to pollution control. ‘* 

The national committee promi 
continual promotional sem 
without cost, to local CAW graimm 
Bulletins include, for local adam 
tion and use, suggestions foram 
cial events, tv and radio scam 
speech material, and news releaamy 


i 


Heat Illness Cai 
Mean Death 


Significant findings, reported 
the article “Heat Illness” in U 
July issue of GP, published by 4! 
American Academy of Genen 
Practice, an association of phy 
cians engaged in general practi h 
of medicine and surgery, indicl™. 
that heat is a killer. 

Further, it was found that @ 
the four most common forms @ 
heat illness—hyperpyrexia, strok 
prickly heat, anhydrotic heat ¢ 
haustion—most metropolitan #% 
victims developed symptoms l < : 
sufficiently ventilated and cooled 
enclosures rather than out in,4 
sun. 


(Please turn to page i 
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\PCA am 
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of es 
; = ‘ mia Inc, is the world leader in in- 
’ tial odor control and reodorization 
Ritology and a primary producer of 
Bi isttial aromatic chemicals. It offers 
‘lyqualified consultation service 


prere in the United States without 


1 that 
forms &@ 
a, strok 


heat OSMitcr obligation. 

itan are “i Alamask products are in use in 
ms in . tually every industry to control 
. ea ‘nor problems of stack gases, ex- 
u 


haust fumes, and plant effluvia effec- 
tively and economically. Rhodia “odor 
engineering” has also created greater 
market acceptability for wide range of 
finished products through the neutrali- 
zation of unpleasant odors and/or the 
addition of pleasing and appropriate 
fragrances. Why not call or write 
Rhodia today about your problem, or use 
the coupon for additional information. 


> MHODIA 
: INC. 60 East 56 Street, New York 22, N. Y. (Phone: PLaza 3-4850) 


EMBER, "ERP OGINEERING, SEPTEMBER, 1960 


LLON RHODIA “ODOR ENGINEERING” TO SOLVE 
UR MALODOR PROBLEMS IN PLANT OR PRODUCT 


ne a ee 


RHODIA INC. aie 
60 East 56 St. 
New York 22, N. Y. 


Gentlemen: 
Please send me Rhodia literature. My problem is: 


(please give specifics), 


NAME: 
ADDRESS: 
CITY: 


STATE: 
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News of the Industry... 


(Continued from page 12) 


Chicago Makes AP 
Progress, Slowly 


Since May 1959, when Chicago’s 
new air pollution control ordi- 
nance went into effect, progress 
has been slow and complaints 
many, according to the Chicago 
Daily News, which is waging a 
vigorous campaign for cleaner air. 
Advances and set-backs, mentioned 
by the paper, include: 


e A new $100,000 air pollution 
research laboratory was created 
to gather data on air pollution, 
but, director of the department, 
Thomas Carey, complained of 
being unable to hire a chemical 
engineer at the budgeted salary of 
$6,768 a year. 


e Three boards, yet to be 
created are required to give the 
new ordinance full effect: a control 
committee, a technical advisory 
committee, and an appeals board. 


This simple “Air to Air” principle 
means savings to 


Hospitals Mines Bowling Alleys 
Laboratories Schools Industrial Incineration 
Manufacturing Plants Textile Mills Drying Ovens 
Foundries Printing Plants etc. 
OUTSIDE ROTATING HEAT — 
FRESH AIR EXCHANGER 
t oO 
‘xy 9 FRESH AIR 
| | } — WITH 
I j ——_. RECOVERED 
HEAT 
} a 
— i — 
bs fe of 
ra a 
— i 
0 i = CONTAMINATED 
ix ——. EXHAUST AIR 
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v ROTARY - X -CHANGER 
CONTAMINATED = , 


AIR TO OUTSIDE © 


ROTARY-X-CHANGER 


REDUCES COSTS FOR HEATING 


or COOLING 


The ROTARY-X-CHANGER is a highly 
efficient heat exchanger for recovering 
heat from contaminated air that must 
be exhausted and transferring this heat 
to a fresh air supply. Conversely, heat 
from fresh air can be transferred to ex- 
haust air from air conditioned or refrig- 
erated spaces, pre-cooling the incoming 
fresh air. 

The ROTARY-X-CHANGER will recover 
more than 80% of wasted heat or reduce 
the fresh air sensible cooling load by 
more than 80% — WITH RESULTANT 
SAVINGS IN FUEL AND POWER. 


Complete data including specifications 
and performance furnished on request. 


In addition, more smoke INS Dect il 
are needed on an @round-thesi ial 
basis, but low salaries offer _ i 
attraction. it 
Citizen attention to the i 
lem of air pollution ig nop tinnd | 
to the conscientious Nes dl 
100 neighborhood volunteggilaal 
Hyde Park-Kenwood area ape vel 
ing as “spotters” for sqqmmma— 
air pollution, and, at the ved 
of the mayor, all citizens ams we 
to report violations in them vicing 
ties. | 
Under the new ordinance, jj i” | 
dustrial heating plants, Ringel 
mann No. 4 and 5 smokeg ord 
hibited and No. 3 is limite 
maximum of six minutes papal 
for pre-ordinance heating plang 
and two minutes for new plage 1 
normal operations. i 
For new industrial =r 


installed after the ordinangem 
passed, No. 2 smoke is limita 
12 minutes per hour in normal 
erations. There is no restrictiogy 
on No. 1 smoke. 


Weather Bureau 
Offering AP Datall 


A special program of experi a 
mental forecasts of air pollitia 
potential for all portions ofi™ 
U.S. east of the Rocky Mounts 
is available to control or resem 
units. The forecasts, originatin 
from the Robert A. Taft Sanita 
Engineering Center, Cincinnati, 0 
provide opportunities to stam 
local problems and meteorologica 
influence on pollution conditions 

To be notified of these forecastg 
arrangements must be made will 
the nearest Weather Bureau sta 
tion. Forecasts will be issued on] 
when meteorological indication 
warrant. They are not being offer 
ed as a routine Weather Burea 
function, due to the experiments 
nature of the project. 


Mead Corp. Builds 
Sampling Stations 


The Mead Corp., Marion, 0., ha 
begun the erection of several @ 
measurement and sampling sta 
tions, as part of its research pr 
gram into local atmospheric cols 
ditions. The stations are designed 
after models used by other coms 
munities. Gathered data will b@ 
correlated by Mead scientists tO) 
find sources of existing aif prob 
lems. 


P| 
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ee 
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REPRESENTATIVES throughout the United States, Continental Europe, British Isles, Canada, Mexico, Central and South America, 
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If your present dust control system is not 
delivering maximum efficiency, you may be 
paying an exorbitant price for dust. It’s a 
mighty expensive item when you consider 
the damaging effect on equipment, on em- 
ployee morale, on general plant appearance 
and community relations. The most practical 
and economical solution of any nuisance 
dust problem is the MIKRO-PULSAIRE 
Collector, now available in new flexible 


MIKRO-Products 


PULVERIZING MACHINERY COMPANY 
1 Chatham Rd., Summit, N. J. 


A Division of American-Marietta Company 


modular units designed to meet any required 
capacity however large or small... attested 
recovery efficiency 99.9% plus... absolutely 
no moving parts, internally or in the gas 
stream ... 4 or 5 times the capacity of 
conventional bag houses per unit of cloth 
area. For the toughest nuisance dust collec- 
tion jobs, call on our engineering staff, and 
the MIKRO-PULSAIRE. 

Ask for Bulletin 52A-1. 


PROCESSING SYSTEMS 


West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 
MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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CONVEYING COLLECTING 
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ANOTHER PEERLESS ELECTRIC SPECIAL BLOWER APPLICATION 


Peerless Electric Blowers Remove 
Fumes At Guif Research Center 


Shown here are Peerless Electric Backward Curve Blowers applied to ex- 
hausting flammable and harmful vapors from the cleaning room of Gulf's 
Automotive Products Evaluation Laboratory. These heavy duty blowers have 
arc-welded wheels with cast iron hubs and non-slip taper lock bushings. 

Peerless Electric can engineer a blower for every important air moving job. 
Units, similar to this, are available for continuous supply and exhaust duty 
in air conditioning systems of schools, hospitals, public buildings and in- 
dustrial installations. 

On your next job, let Peerless Electric engineer your air moving needs. 
Write to: Peerless Electric Division, H. K. Porter Company, Inc., W. Market 
Street, Warren, Ohio. 


PEERLESS ELECTRIC DIVISION 


H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand. 
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NEWS 


(Continued from page 14) 


Shell Molding 
Pereentage Up | 


Shell molding is said to Use | 
about 80 percent less sand than § 
conventional foundry Operations. 
and therefore dust Concentrations | 
within the foundry atmosphere | 
would be reduced. A study mage | 
by the Michigan Department of | 
Health, Division of Occupational 
Health, as reported in the May 


issue of A.M.A. Archives of Indus. | 


trial Health, points out that on the 
contrary, shell molding operations 
cause higher dust concentrations 

. . with 45 percent of the dust 
concentions greater than 2 
MPPCF. 


Article states that 590 foundries 
in the U.S. do shell molding, witha 


total employment of 25,000 work | 


ers. 


Hazards due to air contaminants § 


were listed as: 


Sand. . 
hazard as for conventional foundry 
operations. 


Combustible resin. . High 
concentration of combustible resin 
at sand conditioning by dry-blend- 
ing poses dust explosion hazard, 
according to the article. Authors 
strongly recommended removal of 
resin-sand dust accumulations on 
rafters by vacuum cleaning rather 
than by blowing down with jets of 
compressed air. 

Resins. Irritating gases 
from breakdown components of 
resins was given as cause of chronic 
irritation to mucosa and impair- 
ment of lung-cleaning mechanism, 
when low-level concentrations exist 
over long period of time. 

The authors, George E. Tubich, 
Irving H. Davis, and Bernard D. 
Bloomfield, all of the Michigan 
Department of Health, made the 
following recommendations for 
controlling dust and solvent vapor 
exposure: 

(Please turn to page 20) 


—— 


Use Communications Center, 
page 51, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material ia this 


. about same silicosis | 


issue of AIR ENGINEERING. 
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HOW DOREX AIR RECOVERY 
annually cuts 
air conditioning costs by 78% 


ver a 20-year period, the dollar difference is incredible, 
te penalties of owning and operating cost are tremendously 
reduced... if an air conditioning. system uses DOREX to re- 
ver already conditioned air rather than use 100% outside air. 


ESTIMATED DIFFERENTIAL OF OWNING AND OPERATING COSTS, 
OUTDOOR AIR vs RECOVERY AIR FOR 1000 CFM 


ITEM ANNUAL FIXED CHARGES OUTDOOR | RECOVERY 
AIR AIR 
. Amortization, 20 years, cost per year... .... 0... 6. ccc cece eee cece $ 78.10 $ 17.50 
a Interest rate, 4 percent ((20 yr + 1)/(2 X 20 yr)] x 0.04 
noo ote Pisa cendncne las kakn bs ereeesal sb aseddeas ies 32.00 7.35 
3. Taree Bree READ TCO aan. 6.0 a oo aa i0 nin ccs cc nceesecesseeee 0.00 0.00 
4. De oii 5 xk a hac ab des monn nda hws 110.10 24.85 


ANNUAL MAINTENANCE COSTS 
Repairs, refrigerating equipment $1.20 perton...................0..- 4.56 


6. Refrigerant ERS RETIRES ele Fe omer ey 1.67 
7. Oil and grease Be is 5 ivan cvascaccdeacses 0.46 
8. Repairs, heating SINGS sa Kh inate heed 5.00 

11.69 


ANNUAL SERVICE COSTS 


9. Electric power, refrigeration (0.746 X hp X cooling hours)e* 
ns carcass cae ka PN ONA Ce we RG re aae wee oh savans ® 
10. Cost Of ects MOwOr 1.BE OF BWI ....ni ccc ccceseccccsiccccccccccccses 
11. Refrigeration power costs (Items 9 and 10)... 2.2.0... eee eee cee 48.20 


12. Water at 11 cents per 1000 gal (neglected with cooling tower)........ 
, : : 13. Heat requirement 4.5 x 1000 x 11.7** X 2200/e* = 165,000MBtu... 
DOREX is designed in two 14. ee, Fe i a aidccscavnntnsaciecdbaabpsceseuesaconsahasn 
basic types—C Cells 15. Rieti NU GN A BIN BN io oss ks osesk wanuresdnunseseuangseare 165.00 
and H Canisters. Because of 16. Recovery fan power, 0.0001573 x 1000 head = 0.063 hp............ 
their arrangement 17. Recovery fan power, [0.746(16) (2200 + 810)]/e = 188 kwhr......... 
flexibility, canisters are 18. Recovery fan power costs (Items 10 and 17)..................... Aobtan 2.82 
especially suitable where 19. Labor to change recovery CellS................ cc ccee ee ceee cee ceeeeeeees 2.00 


installation s is limi 20. Freight to ship used and recharged units... ............ ccc cece eee e eee 10.00 
wrirregular pace is limited 21. SRE, CRUE QI a a 0.0 5.086 0686 oK6 560 hasnebis 005405) ea0neeen5 35.00 
213.20 49.82 


sy ip. 0 os nas oa pense wdsxuten caadashuenskastsakarants 110.10 24.85 
I I 5 6.0 :0hie sn caren das sued kescecacdbeaeeensanien 11.69 
I ogress 6.0c0:i0bvnd Acne ek as oake aces psaneemankes beak 213.20 49.82 
Total annual owning and operating costs... ............ 0.6 ccc cece ween 334.00 74.67 
PE I I PII on 0 s.0is00 050505 6s co ncgensestnetbeane 260.32 
334.99 334.99 


*Efficiencies are taken in items 9 and 13 as 70 and 75 percent respectively. 
**Difference in enthalpy, Btu per Ib of dry air, between inside and outside, for average winter conditions. 
From a paper by Warren Viessman, Heating, Piping & Air Conditioning—Sept. 1959 


By recovering used, already conditioned air, extracting from it the accumulated 
impurities, and converting it to original freshness, DOREX brings about max- 
imum economy in air conditioning. Detailed information on the unique DOREX 
process and equipment is available. Simply request—on your letterhead, please 
Bulletin 108A and “‘Air Conservation Engineering’’. Contact the representative 
Near you or write to Connor direct. 


CONNOR ENGINEERING CORPORATION 


DANBURY @ CONNECTICUT air recovery 
+». the most experienced professionals in air recovery and purification. 
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(Continued from page 16) 


NEWS of the Industry... 


Super Clean-Room 
Used for Tube Welding 


Two important factors in weld- 
ing various components of heat 
exchanger equipment tube bundles 
are cleanliness and space adapt- 
ability. Regarding the latter, some 
tube bundles measure 40, or more, 
feet long. As a solution to this 
problem, engineers at American 
Standard Industrial Division have 
designed a portable, expandable 
clean-room to accommodate vir- 
tually any length. The clean-room 
is constructed with hardboard side 
panels and a heavy-duty poly- 
ethylene semicircular top, and may 
be placed on plant floor, top. Room 
is expandable in six-foot lengths, 
below. A fan on the inlet vent 
draws air through a filter into one 
end of the room, and another, at 
the opposite end, forces air out, 
maintaining continuous flow of 
contaminant-controlled air. When 
not in use, room is easily dis- 
mantled in sections. 


Steel Corp. Plans 
2 Oxygen Furnaces 


Plans for a two-furnace oxygen 
steelmaking shop to be built in 
Detroit have been announced by 
the National Steel Corp. Auxiliary 
equipment will include electrosta- 
tic precipitators to remove solids 
from gases generated in the steel- 
making process. 
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Calif. Oil Industry 
To Spend Millions 


@ California oil industry is to 
contribute 27 percent of a pro- 
posed $250 million, ten year, air 
pollution research program. The 
program will, among other things, 
determine the degree to which re- 
fining and oil industry operations 
contribute as pollution factors. 
Federal, state and local govern- 
ments are to make up the remain- 
ing 73 percent. 

The Oil and Gas Journal says 
that the estimated current level 


of $11,700,000 annually wo 
expanded, during the seventh year 3 


where’ the 


of the program, to $30 million im 
Much of the research is to be eon. 3 
cerned with the Los Angeles area iil 
proverbial “smog” 3 
creates an estimated agricul 
damage of $5 million yearly, : 
e Los Angeles County's oi] re. 
fineries are faced with a possiblei 
$40 million expenditure next year im 
necessary to meet requirements of 
the second phase of the APC Dis. 
trict’s Rule 63. The ruling, mak. 
ing it illegal to sell gasoline in thei 
county with an olefin content 


l - a 


excess of a 20 bromine count, hej 
comes effective Jan. 1, 1962, Ing 


the past decade, the refineries have H 


spent approximately $50 millionk 
for AP control. 


| Pollution Complaint$ | 


Solvay, N. Y.—Officials of Sol- 
vay Process, Crucible Steel Co., 
Pass and Seymour, Frazer-Jones 
and Stanton Foundry have report- 
ed progress in smoke abatement. 


Beacon City, N. Y.—Residents 
of this city have complained about 
fly ash from Braendly Dye Works. 
Firm has stated efforts are being 
made to keep emission from their 
150 ft. stack at a minimum, but 
varying steam loads cause inter- 
mittent firing operations. 


Lackawanna and South Buffalo, 
N. Y.—To eliminate complaints of 
area residents of heavy smoke 
emissions, Bethlehem Steel Corp. 
plans to spend about $5-million for 
air pollution control equipment, ac- 
cording to Lee I. Dickinson, fuel 
manager for the Lackawanna 
plant. Red ore dust has allegedly 
sifted down in heavy quantities 
from new oxygen lance furnace op- 
erations. 


Miami, Fla.—Open burning has 
caused discoloration of newly 
painted boats, according to a suit 
by a boat builder in Circuit Court 
here. Court, in a $50,000 damage 
suit, has also been asked to enjoin 
burning of scrap metal and junk. 
Defendants are: Sunshine State 
Salvage and Equipment Co.; 
United Metal and Steel Corp.; 
Atlas Iron & Metal Corp.; and Al’s 
Auto Parts and Salvage, Inc. Suit 
was filed by Jones Boat Yard, 
Inc. 


ay 
Lee’s Summit, Kan.— Jackson } 
County planning commission has | 
heard complaints against Unionig?™. 
Construction Co., by area resi-| 

dents, against operating asphalt 

plant. Residents allege operation/@ } 
creates smoke and fumes. ; 


Portland, Ore. — Zidell Ma-| 
chinery and Supply Co., ship-§ 
wreckers, stated that if the new) 
Portland air pollution control law) 
forbidding open burning were en-| 
forced to the letter, the firm would »s 
abandon the shipwrecking busi-j 
ness. Firm burns wooden flight) 
decks from aircraft carriers being) 
scrapped. Marvin Schnitzer Ma- 
chinery Co. which burns insulation} 
off scrap wire, wants ban on open) 
burning imposed gradually, over§ 
period of years. 

e e & 


i 
‘4 


; 


Chicago, Ill—City is preparing) 
to file suit against General Iron} 
Industries of Chicago for burning] 
over 60 cars nightly in alleged vio-| 
lation of city air pollution ordi-j 
nance. 


Louisville, Ky. — Area residents) 
have complained about odor fromj 
Catalysts & Chemicals, Inc., which 4 
allegedly cause shortness of breath. § 
Firm’s president has stated fume™ 
control equipment has been Ir™ 
stalled. : 


Use Communications Center, : 
page 51, for requesting more |j 
information about articles, ad- |) 


vertised products, literature, ete. | 
—— ws 
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Dracco Glass-Bag Filter 


Freedom from hot, corrosive dust created 
by metallurgical processes is one of the many benefits 
of using Glass-Bag Filters. The clean stack shown in 
the unretouched photograph testifies to the effective- 
ness of the Dracco system at Hudson Bay Mining & 
Smelting Co., Ltd., Flin Flon, Manitoba. 


Here is what the system does for Hudson Bay: 


ehandles 450,000 cfm of mixed reverberatory fur- 
nace and converter gases at 450°F. 


erecovers approximately 35 tons of valuable metal 
oxide dusts daily. 


e maintains operating temperature to prevent con- 
densation of exhaust gases and formation of 
corrosive acid dews. 


e eliminates air pollution. 


,, MORE ENGINEERING, SEPTEMBER, 1960 


(Left) Cooling tubes atop 
Glass-Bag Filter housing 
lower furnace gas tempera- 
ture from 800°F. to 450°, a 
full 150° below maximum 
advisable operating tempera- 
ture. Clean stack proves that 
filter removes all visible dust. 


(Below) System consists of 
12 ten-compartment Glass- 
Bag Filters. Gases at 800° 
are blown from electrostatic 
precipitator to cooling tubes 
which discharge to filter sys- 
/ tem, resulting in daily col- 
lection of about 35 tons of 
material. 


Aas 


AIRSTREAM 
CONVEYOR SYSTEM 


ereduces cooling equipment requirements, and 
costs, by 50% over conventional methods. 
e provides low-maintenance operation and gentle 
bag cleaning with SWING-CLEAN. 

Glass-Bag Filters, the most advanced equipment 
now available for fighting air polution and hot dust, 
have been proved-in-performance in the metallurgi- 
cal, chemical and cement industries. Virtually 100% 
collection efficiency is maintained at temperatures 
to 600°F. Maximum bag life is assured by either of 
two patented cleaning devices: (1) a mechanism for 
dust removal by sonics and (2) SWING-CLEAN, 
gentle swaying action. : 

For full details on how Glass-Bag Filters can 
help you lick that hot dust problem, write: Dracco 
Division of Fuller Company, Harvard Avenue and 
East 116th Street, Cleveland 5, Ohio. 
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Mew PRODUCTS 


Prefabricated Roof Curb 


Purpose: To provide time- and 
cost-saving on installation of roof 
ventilators. 


Features: Prefabricated units 
constructed of heavy gauge 
painted steel, joints welded, base 
and separate corner cants reduce 
possible leak points, prevent tear- 
ing roofing materials. Units have 
full fibreglas insulation between 
double sheet construction and 
wood top curb for easy ventilator 
mounting. 


Fits roof openings from 10 in. 
x 10 in. to 36 in. x 36 in. with 
outside top curb dimensions of 20 
in. x 20 in. to 52 in. x 52 in. Each 
unit is assembled before shipment. 


Source: Swartwout Fabricators, 
Inc., Dept. AE, Kokomo, Ind. 


3 = : 


Duct Fan With Removable Cone 


Purpose: To reduce maintenance 
and down time in plants using duct 
fans to exhaust air containing 
abrasives, chemicals or other ma- 
terials which cause excessive wear 
or corrosion on fan blades. 


Features: Motor or fan wheel 
can be removed from the duct 
without removing “Bifurcator” or 
disassembling ductwork. Remov- 
able cone is said to be more than 
an access door ... entire half of 
cone unbolts and comes off. 


Source: DeBothezat Fans Divi- 
sion, American Machine and 
Metals, Inc., Dept. AE, East 
Moline, Ill. 
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Plastic Membrane Filter 


Purpose: Removing submicron 
particles from fluids and gases. 


Features: Filter is thin plastic 
with uniform holes occupying 80- 
85 percent of the filter volume. 
No fibres to dislodge and con- 
taminate downstream. 


Available in 14 different types, 
with a choice of pore sizes from 
0.1 to 10 microns. Three grades 
for different uses: laboratory, pro- 
cess and solvent resistant. 


Source: Gelman Instrument Co., 
Dept. AE, 106 North Main &t., 
Chelsea, Mich. 


Vinyl Tuberaxial Fans 


Purpose: To handle highly cor- 
rosive air. 


Features: Fans may be obtained 
in sizes from 16 in. to 36 in. and 
with air deliveries ranging up to 
25,000 cfm. All parts in contact 
with the airstream are corrosion 
proof. Entire fan drum assembly, 
including mounting flanges, bear- 
ing support, motor support, and 
belt tube, is fabricated of solid 
vinyl and welded air-tight. 


High-efficiency airfoil section 
propellers may be either polyvinyl 
chloride coated or #347 stainless 
steel. The bearing assembly incor- 
porates a_ stainless steel shaft 
with labyrinth flinger to keep cor- 
rosive condensate from the bear- 
ings. 


Coatings are high-voltage spark 
tested to detect any possible flaw. 

Source: Propellair Division, 
Robbins & Myers, Inc., Dept. AE, 
Springfield, Ohio. 
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Pitot Tube Purges Dust Safel 


Purpose: For measuring air 
gas velocity and pressure in dy 
dust or dirt laden environments. 

Features: Blow out syster 
utilizes compressed air to clea 
total pressure probe and statif 
pressure element of obstruction 
Three-way valve prevents direq 
tion of blow out pressure towar 
the gage or manometer. Tube i 
silver soldered for operation i 
temperatures up to 800°F. 

All tubing and piping is inco 
porated in a single compact assem 
bly. Careful design eliminate 
small static openings, pockets 0 
dead end spaces where dust migh 
lodge and resist blow out. 

Five tube sizes are available 
nominal insertion lengths of threg 
six, 12, 18 and 24 inches are sul 
able for ducts with six, 12, 24,3 
and 48 inch diameters. Each 3% 
sembly weighs approximately tw 
pounds. 

Source: F. W. Dwyer Mfg. Co 
Dept AG-8 (AE), P. O. Box 30) 
Michigan City, Ind. 

(Please turn to page % 
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Use Communications Center, : 
page 51, for requesting more 
information about articles, 0 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 


AIR ENGINEERING, SEPTEMBER, “SRB Ey 


et E : 
4 S. : 
. s j Z : i ’ : ; a an = 
cae 
ee Po 
im iar 
ne 
ae f 
ry a4 
Me) air ieee a 
ae * ae el ay . 
ae < — == at ee i FE 
ae Se > ; a s , oo 
eee eo oe ‘ @; ; 
© tas a ee i : ek. ie | 
= gh : fe Qe = i 
ti ae oe é 7 ¥ Sie jj 
+ teed See eG See ae a si 
uy Bec a a 
ies? % <> ie. y 4 
—— ia aie. 
* ‘b: S . _— * 7 o # 
7. ~ ge 
ane ae 
As if f 
fy i a ‘ 
ie : . 4 
— ¢ = 1 - 
picker a is —i id | 
pean Es a5 rn SS 
Se ie _ Ad , 
zs  pitam - 
Pe G erem6UCU | 
tea be : — i a . 
ag — . we —— ud 
3 | i |  — 
a — ig | oo we 
aes: P ; —<—™. Ne ——— ti 
‘S : = ee <= —. 3 
5 : ’ Bitte % Li 
eee : . z : : 
h eee ; i E : 
oar , a 4 ae : 
en 
Bhi 
ee 
TNT 
esa 
rin 
$4 
a 
oe 
~ 
ae 
“a 
ae 
mt 
‘CAS a 
> ee 
ee: 
we 
2. ml € 
c ? ae ea ‘ 


Safel 


air 0 


in dry 


nents, 
systen 
o clea 


| statif 
uctiong 
3 direct 


towart 
Tube i 
tion i 


s inco 
L assem 
minate 
‘kets 0 
st migh 


yailable 
of thres 
ure sul 
», 24,3 
ach as 
ely tw 


Ifg. Co 
30x 319 


page * 


Center, 
+ more 
8, ad: 
rature, 
any of 
n_ this 


Je 


\BER, 1% 


FEATURES 


One motor — no linkages. 
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MIXING 
BOXES 


A MAJOR DEVELOPMENT IN 


CONSTANT CONTROL AND DISTRIBUTION 


OF HIGH VELOCITY TEMPERED AIR 


A simple design of the all new AGITAIR Type “O” 
series, high velocity mixing boxes eliminates all 
troublesome linkages and pivots. Only one motor 
is employed to operate the inlet valves which are 
driven directly, guaranteeing instantaneous re- 
sponse with no lost motion or backlash. 


The mixing valves proportion the hot and cold air 
in response to the room thermostat and the unique 
AGITROL volume regulator guarantees constant 
control of air delivery at the required volume. 


Comprehensive noise attenuation tests were con- 
ducted to assure extremely low sound ratings for 
ceiling and under the window units. And for noise- 
less, draftless distribution of the conditioned air 
from these units, there is a complete line of 
AGITAIR diffusers and grilles from which to choose. 


Technical catalog HV-100 contains complete per- 
formance data and dimensions on all AGITAIR 
units. Write for your copy today. 


Aluminum inlet valves driven directly — instantaneous response ... no lost 


motion... no backlash. 


Unique AGITROL valve (constant volume regulator) actuated solely by the 


Supply air. 


Both mixing and attenuation chambers fabricated of galvanized or gal- 


annealed steel . . . sealed to prevent air leakage. 


Split fabrication of attenuation chamber permits dimension adaptation to 


meet most space limitations. 


ENGINEERING, SEPTEMBER, 1960 


AiR DEVICES INC. 
185 MADISON AVENUE * NEW YORK 16,N. Y. 


BETTER PRODUCTS FOR 
AIR DISTRIBUTION + AIR CLEANING + AIR EXHAUST 
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New PRODUCTS 


(Continued from page 22) 
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Technical Rubber Stamps 


Purpose: Eliminate tedious de- 
tail work, inaccuracy of rough 
sketching. 


Features: All symbols are ap- 
proximately %4 in. in diameter. 
Symbols of construction, heating, 
ventilating, air conditioning and 
architectural fields are a few of 
the available choices. 


| 
l 


Source: Paper Equipment Dis- 
tributing Co., Dept. AE, P. O. Box 
90, Prince Street Station, New 
York 12, N. Y. 


Indicating Pneumatic Controllers 


Purpose: Control temperature, 
humidity, pressure, vacuum, liquid 
level, flow. 


Features: Working parts made 
of stainless steel; diaphragms 
made of Neoprene. Calibration is 
simple, as the only condition to 
be met is that with the measured 
variable at midpoint on the scale, 
and with an output of 9 psi, the 
input and output beams must be 
level and in line. Two adjustments 
are provided to accomplish this. 


Source: Bristol Co., Dept. AE, 
Waterbury 20, Conn. 


Use Communications Center. 
page 51, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 


Contaminant Analysis Balance 


Purpose: To weigh all sizes of 
Millipore filters, for gravimetric 
determination of particulate con- 
tamination in air, rocket fuel, hy- 
draulic fluid, and other gases and 
liquids. 

Features: Special stirrups and 
tares for each size of filter, built- 
in radioactive ionizing units, in- 
creased clearance to accommodate 
the popular 37 and 47 mm diam- 
eter filters, and special instruc- 
tions for filter weighing. 


The instrument gives accurate 
results under environmental con- 
ditions where conventional bal- 
ances will not work at all, is not 
affected by temperature, vibration, 
shock, humidity or level, and can 
be used by people without any 
training in chemistry. 

Source: Cahn Instrument Co., 
Dept. AE, 14511 Paramount 
Blvd., Paramount, Calif. 


Flow Check Snubber Protector 


Purpose: For protection of plant 
personnel against the escape of 
noxious, toxic or flammable 
liquids or gases in the event of 
pressure instrument failure. 


Features: Isolates instruments 
from the pressure actuating 
medium, and assures accurate 


readings from 100 to 5000 psi. 
Said to be extremely responsive to 
small pressure changes within its 
range, with full equilibrium reach- 
ed in two to three seconds. 


Works equally well with instru- 
ments actuated by bourdon tubes 
or diaphragms. Unique snubber 
prevents transmission of transient 
line surges or pulsations. Will not 
clog or plug, according to manu- 
facturer. 

Source: Chemiquip Co., Dept. 
AE, 36 East 10th St., New York 
3, N. Y. 


Air Cooled Condensers 


Purpose: For all air conditionin 
and refrigeration applications, 

Features: Available from 8 to 8 
tons in single unit. Thirteen Airco 
sizes in horizontal and vertical ai 
flow for multiple unit installation 
Automatic head pressure contro 
available as accessories. 

Source: McQuay, Inc., Dept. AR 
1600 N. E. Broadway St., Minne 
apolis 13, Minn. 


Roof Heating & Cooling Unit 
Purpose: To prevent unsightl 
roof clutter while offering build 
ing owners the space-saving econ 
my of roof mounted heating an 
cooling equipment. 
Features: Approximately 18 f 
x 5 ft., units have cooling capaci 
ties of eight to 10 tons and heat 
ing capacities of 160,000 or 240, 
000 Btu output. Air conditioning 
system, filters, blowers, controls 
and gas-fired heater are house 
together. 
Cooled by a vertical discharg 
propeller fan, the condense 
which may be mounted next to the 
main unit, is said to be unaffected 
by wind velocity. The larger 10 tom 
unit, including condenser, weig! 
only 2750 pounds. Access pale 
for easy servicing. No tools afer 
quired to get at components 1% 
quiring normal servicing. 
Source: Typhoon RMU Ait Con 
ditioning Division, Hupp Ci@ 
Dept. AE, 505 Carroll St. Brook; 
lyn 15, N. Y. 
(Please turn to page 6 
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a — you callin a Buell-Norblo — 
~ Sales engineer. He's qualified and 

pend to help you design and lay out 
complete dust collection system ~ 
 therightequipmentforeach = 

= ~~ application. For literature write Buell 

fs Engineering Company, = 

_ 123 William St., New York 38, NY. 

Northern Blower Division, = 


ECHANI 7 ate'-cnuectors ns Automatic yc a 
cyclones. provide superior Be cleaning provides conti 3 : 
ormance to ordinary cyclones. operation at full capacity. © ===~——~—~ consumption, 
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New PRODUCTS 


(Continued from page 24) 


Steam-Fired Make-up Air Units 


Purpose: For replacing air re- 
moved by operation of exhaust 
systems. 


Features: Four standard units 
provide a capacity range from 
4,000 to 36,000 cfm. (380,000 to 
2,642,000 Btu at 5 psi.) Units can 
be installed without filters and 
distribution ducts. 


Separate accessory control pack- 
age includes modulating thermo- 
stat and steam valve to provide 
constant discharge air tempera- 
ture and a pressure-stat to shut 
down fan and protect against coil 
freeze up if steam pressures fall 
below a pre-set point. 


Source: Hartzell Propeller Fan 
Co., Dept. AE, Piqua, Ohio. 


New Round Silencer Unit 


Purpose: To increase the over- 
all noise reduction, with lower 
pressure drop, of high pressure 
ventilating systems. 


Features: Silencer makes use of 
new airflow configuration, offering 
a “bell-mouth” entrance for mini- 
mum entrance loss and a solid nose 
entrance for maximum noise re- 
flection. 


Source: Industrial Acoustics 
Co., Dept. AE, 341 Jackson Ave., 
New York 54, N. Y. 
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Missile Cleaning Facility 


Purpose: To meet stringent 
cleanliness requirements set up by 
the military and missile prime 
contractors. 

Features: The facility is en- 
closed in an air-tight three room 
complex, approximately 1000 
square feet, with an airlock en- 
trance. The first room provides 
space for technicians to change 
into proper attire; the second 
provides space for cleaning pro- 
cess, and the third is used for 
final inspection and packaging of 
clean parts. 

Hose cleaning is done in several 
steps. A high pressure, high ve- 
locity spray is supplemented by a 
simultaneous vacuum scavenging 
action in the turbulent spray zone 
to insure that particles are not re- 
deposited on clean surfaces. 

Inspection is performed using 
Millipore analysis of solutions, 
black light, visual and other meth- 
ods outlined in missile manufac- 
ture specifications. 

Source: Dunbar-Kapple, Inc., 
Aircraft Components Division, 
Dept. AE, Batavia, IIl. 


New Electric Unit Heaters 


Purpose: Industrial and com- 
mercial space heating. 

Features: Capacities range from 
5 to 25 kw with models available 
for 208, 240, 277 and 480 volts. 
Heating element consists of steel 
fins bonded to steel tubes encasing 
nichrome wires embedded in mag- 
nesium-oxide dielectric. Built-in 
limit control prevents overheat- 
ing. 

Source: Modine Manufacturing 
Co., Dept. AE, Racine, Wisc. 


Forced-Draft Packaged Boilers 


Purpose: Commercial boilers fo 
high and low pressure operation 


Features: Forced-draft firing lily 
Certified output ratings are 83 tam 
691 hp for low pressure units and 
82 to 672 hp for high pressuram. 
units. Highest heat release in anyj 
of the low pressure packaged 
units is 66,660 Btu per cu. ft., and 
in high pressure units, 64,620 Btu’ 
per cu. ft. 

Source: American-Standard, In@,, 
dustrial Division, Dept. AE, De™ 
troit 32, Mich. 


Beryllium Air Monitor si 


Purpose: Air particulate moni-#F* 
tor for the continuous detection of 
beryllium oxide. 

Features: Detection is obtained 
by the spectographic analysis of 
material collected on an efficient 
filter medium. Results given every 
60 seconds. Cycling is automatic 
and adjustable. Alarm device ism? ” 
available and adjustable up to 7 
concentration of 2 ug. of Berylliumg* 
per cubic meter of air. 

Source: National Spectographie 
Laboratories, Dept. AE, 630% 
Euclid Ave., Cleveland, Ohio. 


New Roof Ventilator Models 


Purpose: Make-up air and ger 
eral factory ventilation. 

Features: Venturi-type inlet; 
weather-tight housing; direct-cot 
nected drive; permanently lubr- 
cated motor; patented, pressure 
type, self-cooled motor and motor 
compartment; low roof silhouette. 

Source: Ilg Electric Ventilatité 
Co., Dept. AE, 2850 N. Pulaski 
Road, Chicago 41, IIl. 
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Tape to Detect Leakage 


EBnrpose: Detect gas and liquid 
Mince of as little as ‘400 cc per 
aac! 
Miiatures: Flexible, adhesive- 
Mie tape bears indicators 
‘ich turn a stated contrasting 
br on exposure to a specific gas 
liquid. Available for the detec- 
peration of anhydrous ammonia, chlor- 
Be hydrogen, hydraulic fluids per 
firing#iy.H.5606, acid fumes and other 
re 83 tal.; and fluids common to gen- 


nits andi industrial fields and aircraft, 
pressure 


Boilers 
ilers fo 


’ ssile. 
oda wurce: Pyrodyne, Inc., Dept. 
tt er, 11973 San Vicente Blvd., Los 
‘gon or Mmeles 49, Calif. 
620 Btu? 
= ol w Cost Insulating Fill 


Purpose: For use with low tem- 
nture liquified gases. 


features: Formed from expand- 
isilica aggregate, it is said to 
maximum thermal resistance 
minimum cost and safe for 
mjprity of cryogenic applications, 
tuding insulating liquid oxygen 
i liquid hydrogen. 

efficienti™ Density, when settled in place, 
on everyae ree pounds per sq. ft. Tem- 
utomatic™eture limits are from -450°F 
evice is 71400°F. At -300° it has a 
up toamemal conductivity of slightly 
eryllium@™® than .10 Btu in./sq. ft./°F/ 
Available in powder form. 
Source: Johns-Manville, Dept. 


22 East 40th St., New York 
AN. Y. 
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EQUIPMENT ENGINEERED TO PROVIDE 
DUST CONTROLLED WORK AREAS 


Sa 
““STERILSHIELD”’ PROTECTION AGAINST 
MICROSCOPIC DUST PARTICLES 


PREFABRICATED DUST CONTROLLED ROOMS 


@ Workspaces 
@ Packaged Air Showers 
@ Prefabricated Clean Rooms 


@ Dry Boxes 
@ Vacuum Ovens 
@ Bearing Handling Tools 


Call On Our Experience And Know-How 


In The East: 


THE BAKER COMPANY, INC. 


106 Granite Street 
Biddeford, Maine 


In The West: 


BAKER INSTRUMENTS, INC. 


P. O. Box 597 
Chandler, Arizona 
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plant proven dust control 
filtering URANIUM dust 
| teal 


3 DAY “AC” Dust Filters Serve 


MALLINCKRODT CHEMICAL WORKS 


URANIUM DIVISION, AEC Weldon Springs Site 


Shown above are 3 DAY “AC” dust filters. Filters No. 1 and 2 are 
collecting magnesium fluoride (M,F.) slag dust and U;Os from slag 
grinding and similar operations. Filter No. 3, on the right, serves 
to filter uranium tetrafluoride (UF,). 


Equipment with high filtering efficiency is an imperative requirement 
for an installation of this type. These DAY filters meet this require- 
ment. They capture sub-micron particles with 99.99+% efficiency 
because they are designed around the Hersey principle of air filtra- 
tion which uses felted filter media. Filter media porosity is maintained 
automatically and continuously by high velocity reverse jet air. This 
assures stable back pressure. 


Throughout many industries DAY equipment is preferred because 
it's plant proven. It means DAY not only offers high efficiency and 
pure, clean air but higher recovery of valuable product. DAY “AC” 
reverse jet filters are also preferred because they occupy a minimum 
of space and provide higher air handling capacities (4 to 5 times 
higher than non-reverse-jet type filters). 


For more facts about the services and equipment DAY offers, consult 
your DAY application engineer, and for complete facts about DAY 
filters write toDAY for Bulletins F-75 and G-579. They contain 
helpful planning information and air engineering data. 


The DAY Company 


SOLD in UNITED STATES by a ; <i MADE and SOLD in CANADA by 
The DAY SALES Company The DAY Company of Canada Limited 
868 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota [Swe] Fort William, Ontario, Canada 


Representatives in Principal Cities 


EXPERIENCE ENGINEERED . . . LABORATORY TESTED . . . PLANT PROVEN 
EQUIPMENT .. . SYSTEMS... INSTALLATION _ | 


New Literature 


THF Anniversary Brochure 


The Industrial Hygiene Found 
tion is offering a 16 page Sitvell 
Anniversary brochure describing 
the history and services of thig ( 
research organization throug 
which many industries coopera’ 
and collaborate on problems , 
mutual interest. 


Among many facets of the IHR ' 
touched upon are: informatiofili:: 
services, toxicological researc} 
publications and memberships, 

Source: Industrial — Hygien 
Foundation, Mellon Institute, 4400 
Fifth Ave., Pittsburgh 13, Pa, 


Fiberglas Capabilities 


A Specification Handbook, des 
cribing the latest high pressurg 
lamination methods, extending thé 
capabilities of tubular _fiberglagl. 
components in many fields, ig 
available from Pacific Laminate 
Ine. 


Topics dealt with include: curam, 
rent technical limits, advantages, 
terminologies, production characill. 
teristics and specification outline 
for tubular laminated _fiberglag 
components. 

Source: Pacific Laminates Inc 
R & D Division, 1919 Placentia 
Ave., Costa Mesa, Calif. 


Dual Duct Guide 


Details for architects and con 
sulting engineers on practical apy, 
plication of dual duct air condition 
ing along with schematic drawings 
of typical dual duct arrangements 
are being offered by Buensod-Staceyg. 
Corp., in a bulletin titled “Archigg, 
tects’ Guide to Dual Duct Aig. 
Conditioning.” 3. 

The 16-page guide is intended t 
fill the gap in the availability 0 
literature on dual duct equipment, 
and arrangements presently aval, 
able. ; 

Source: Buensod-Stacey Corps 
45 West 18th St., New York, N.Y 


Sliding Gate & Plate Regulatory, 

An eight-page catalog of slidingg: 
gate and plate regulators is avail 
able from OPW-Jordan. Included) 
are features, applications, SWzl5 
charts, flow curve, sample speci 
cations and complete engineerilogs 
information. i 

Source: OPW- Jordan, Slim 
Wiehe Rd., Cincinnati 13, Ohio. 
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gual P.M.&E. Report 


ne 11th volume of the annual 
“eS, “Techniques of Plant Main- 


— nce & Engineering—1960,” is 
Founda, available. The 341 page book 
© Silvegm, report of the P.M.&E. Confer- 
‘Scribingam. held earlier this year in Phila- 


of thigm 
througil 
ooperat@ 
lems 0 


yphia. 

yeprinted are the 34 papers pre- 
vied at the conference, text of 
i jiscussions, comments, questions 
y answers. Nearly 2,000 prob- 
the IHMME.; are analyzed, with corrective 
rmatiowmitions suggested. Ninety-seven 
‘esearchiMmiies, charts, graphs and dia- 
Lips. ns are reproduced. Price: $10. 
Hygien@ ource: Clapp & Poliak, Inc., 


" 00%; Madison Ave., New York 17, 
a 
one ry, 


ips For Plastics Welders 


ok, desg ‘Waking Better Plastic Welds” 
hy san 11 chapter practical instruc- 
pr — in book intended as an aid in 
el Moe We training of both presently ac- 
eres, ie and new plastic welders. 
aminateg 


feory and history are minimized 
Muh concentration upon practical 
de: curformation, procedures and “tricks 
antagesl: the trade.” Over 100 illustra- 
characiBins Price: $1. 
outlines . 
fiberclaaly OUrce: Laramy Products Co., 
6 Mechwood St., Route 3A, Cohas- 


wt, Mass. 
tes Inc) 


lacentiag, 

latilating Set Catalog 

A complete line of direct and 
relt driven ventilating sets is dis- 
ased in a catalog available from 
te Sturtevant Division of West- 
yhouse Electric Corporation. 


ind con 
tical apy 
onditioné 


irawine Complete engineering data for 


cements tdels with volumes up to 21,500 
i-Stacer im and static pressures to 214 
“Archie of water are listed. The per- 
uct Ad omance data for v-belt driven 
tdels features two motor and 
Melt drive selections to cover a 
mader performance range. 
Source : Westinghouse Electric 
inporation, Sturtevant Division, 
# Hyde Park, Boston 36, Mass. 
‘italog 1160. 


ended t0 
bility of 
juipment 
ly avail4 


York Equipment Brochure 


A four-page brochure is offered 
} the Otto H. York Co., giving 
“formation about design, construc- 
ul services, and equipment, as 
iad rl as descriptions and applica- 
, SMS of separator vessels for 


’ cifi- t+ ° 
: sine ‘am, air, gas and vapor phase 
ineeroae ttemicals, 


gulato : 
f slidingl 
is avail4 
Included 


wt ’ Source: York Process Equipment 
™p., 4 Central Ave., West Orange 
‘New Jersey. 
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A NEW FAN. Today's airfoil centrifugal fan performance in a new space-saving 
shape. Uses less than half the installed space of conventional centrifugal fans. 
Interested? Watch for an October announcement. 


Our new space-saving centrifugal fan and catalog will be available in October. 
Why not write now and reserve a copy of the catalog? You can be sure if it’s 
Westinghouse. Sturtevant Division, Hyde Park 36, Massachusetts. 


Westinghouse 
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Heating and 
Cooling The 
World's Largest 
Convention Hall 


Detroit's new Cobo Hall exhibi- 
tion and convention building has 
an air conditioning system big 
30,000 


people, with tough air distribution 


enough to handle 


and ventilation problems. 


by Lester Maurer* 


Mechanical Engineer 
Giffels and Rossetti, 
Architects and Engineers 


Fig. 1: Model of photo of Cobo Hall. Arrows point td 
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main areas: 1: Entrance; 2: Convention Arena, 315 ft. b use 
diameter and 120 ft. high; 3: Dining Area seating 2800} 

people; 4: Six-lane expressway running under Cobo Hall: The 
5: Roof-top parking for 1200 cars on 12-acres of roof -Mmundle 
6: Under roof is exhibit area totalling 300,000 sq. ft;} the 
7: Under first floor exhibit area is another exhibit area off 

100,000 sq .ft.; 8: Main concourse off entrance, serving - 
as passage to exhibit areas, dining areas and offices, qui 


i thi 

Barkin 
Tue WORLD'S LARGEST EXHIBITION and convention hall 
will be opened this Fall in Detroit. The variedjMtlne 
occupancy and usage of spaces within Cobo Hallie lo 
posed many tough problems of air conditioning and 
ventilation, not the least of which was a six-lane 
highly travelled expressway which runs through the 
lower level of the structure. 

Two large central exhibit areas, one of which ca 
be divided into three separate halls by partitions, the 
many meeting rooms, eating areas, kitchens, TV 
studios and their control rooms, and press rooms, 
all demand different engineered air conditions. 

This $45-million dollar structure is the largest i# 
the Detroit Civic Center Development, and is Com 
prised of three basic components . Cobo Hall 
proper, a four-story exhibit building about 500 ft. im 
715 ft.; the Meeting and Banquet section, three stories 


*Lester Maurer, mechanical engineer, has bees : 
employed for the past 15 years by the firm ” 
Giffels & Rossetti, Inc. He has had major expenem 
in the design of heating, ventilating and air cond 
tioning systems for industrial and institution® 
buildings, together with design and developmem 
contaminated air handling and air filtration system 
for nuclear facilities operated by the Atomic Bnew! 
Commission. He is in charge of the design ™ 
coordination of all mechanical facilities for ™ 
Cobo Hail project. 
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ot 00 ft. x 150 ft. and the Convention Arena, a 
war building 315 ft. in diameter and 120 ft. high. 
L entire building is air conditioned with the excep- 

B of storage spaces and parking garages. 
The main floor of Cobo Hall is chiefly exhibit 
m™. This floor has three interconnecting halls, 
Bh & C, each with a floor area of 100,000 sq. ft., 
1, 30 ft. ceiling height, which can also be used 
ine large hall by opening the dividing partitions, 
riding an Open area equal to 6 football fields. 
} chief purpose of the exhibit halls, as well as 
WD, another 100,000 sq. ft. hall on the ground floor 
fhe building, is to provide booth space with 
nice facilities for exhibitors at the shows conducted 
™ jumerous national societies such as the Society of 
jomotive Engineers, the American Foundrymen’s 

me emnity, etc. 

ee Exhibit booths may be erected in numerous sizes 
See) arranged in various patterns to advantageously 
4 Bay the manufacturers’ product. Each of these 
is wihs may require services such as light, power, 
y ' mpressed air, gas, water, drain or steam, as well as 
Me@ekquate ventilation, particularly for heat producing 
point tolgiqipment. Conceivably, these large areas could also 
tay fs wed as a place for assembling a large audience. 
10 Ha The air conditioning system has been designed to 
of rooj:Mmundle a crowd of 30,000 people. Around the perimeter 
8q. fi the large halls are many various sized meeting 


area of ‘ 
‘ums on two floors. All of these meeting rooms 


“ofion rquire individual room air conditioning control. Add 
b this the requirements for exhibitors’ storage, a 
Buking garage for 600 cars in the building, plus 
on hall cars on the 10-acre roof of the building, and a 
varielane expressway running through the building at 
o Hallie lower level, and you get some idea of the air 
ng andiagineering problems facing the designers. 

ix-lane# The Meeting and Banquet section contains numer- 
gh thew meeting rooms together with the main dining 
ilies of the building such as: a coffee shop, a 


ch can 


2 Ti Fig. 2: Mai concourse on Convention Arena side of 
’ Cobo Hall. §This view is looking toward south end 
TOOMS, of lobby. pte air outlets in ceiling, wall-fin radia- 
tion under bby windows. 
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cafeteria which seats 1,500 people and a banquet 
hall which accommodates 2,800 people. The kitchens 
serving these rooms are enormous and present quite 
a ventilation challenge. The banquet room and cafe- 
teria are built out above the roadway running along 
the Detroit river so the patrons can figuratively reach 
out and touch sea-going ships as they pass by. Al- 
though this massive glass wall has heat absorbing 
glass, the south exposure poses a problem for air 


conditioning. 


The Convention Arena is a multiple tiered circular 
arena with 10,000 permanent seats and 3,200 tempo- 
rary seats, to be used for conventions, sports or shows. 
Brine piping embedded in the concrete will convert 
the floor into an ice rink for hockey, ice shows or 
public skating. Television studios, with their asso- 
ciated control rooms, and press correspondents’ facili- 
ties add to the woes of the air conditioning engineer. 
Adjoining the Arena is a 400 car underground parking 
garage. 


Air Systems 


The air distribution systems are basically medium 
velocity (2,000 fpm) and low pressure ( 2 in. s.p.). 
Larger fan systems are a built-up assembly of fan, 
heating and cooling coils and filter. Smaller systems 
consist of package-type multizone or single zone units. 
Air filters are electronic-type with a semi-automatic 
wash cycle. Steam at 30 psi is supplied to preheat 
and reheat coils. Chilled water is distributed from 
the central refrigeration plant to the cooling coils. 
Throughout most of the building, supply air is intro- 
duced into the occupied spaces through ceiling 
diffusers. Some of these are supply and return type. 
The prime exception to this is in hall D, which is 
supplied by double deflection grilles near the top of 
the columns. 

The total conditioned supply air volume is 1,750,- 
000 cfm and the total capacity of all fans, supply, 
return and exhaust is 4,550,000 cfm. It took 700 tons 
of sheet metal to fabricate the ducts to convey this 
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Fig. 3: Banquet hall in Cobo He 
pacity to seat 2800 guests. He 
divided into sections by movable 
shown at left of photo. This r@om faces 
south, looks out over Detroit Riir toward 
Windsor, Ont., Canada. South ex 
creates cooling problems. 


Fig. 4: Hxi§bit Hall D, with 100,000 sq. ft. 
of floor spa@fe. At left, workman is balanc- 
ing air defwery system. Air is delivered 

in columns, and exhausted 
ers in walls at right. Both 
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(Continued from preceding page) 
air and requires 2,200 motor horsepower to drive 
the fans. 

Storage areas are heated and ventilated, using air 
circulating systems. Truck docks and isolated areas 
are heated with unit heaters. 


Cobo Hall System 


In Cobo Hall, corridors extend around most of 
the building perimeter. This permits the variable 
outside load to be absorbed by the corridor systems. 
Perimeter radiation makes up for about 50 percent 
of the wall heat loss. Opening onto these corridors 
are the many meeting rooms, which are interior rooms 
as are also the large exhibit halls. By eliminating the 
outside wall loads, these rooms can be held to a 
closer temperature tolerance than rooms with an 
outside exposure. 

Large meeting rooms are supplied by a single 
air handling unit. Smaller meeting rooms are supplied 
as individual zones on a multi-zone system or are 
served by a double duct system. All meeting rooms 
are individually controlled. Corridors are served by 
separate systems, which permits all public areas to 
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be conditioned, even when the halls and meeting 
rooms are not in use. 

Exhibit halls A, B and C, with a 30 ft. ceiling 
height on the main floor of the building, are supplied 
by diffusers worked into the pattern of the ceiling 
Each of the three halls is supplied by four supply 
systems, each serving one quarter of the hall. 

Aside from keeping the equipment within prac. 
tical limits of size, this arrangement permits the 
system to compensate for localized heat loads. Retum 
air from these halls is collected by grilles located 10 ft 
above the floor along the east and west walls. Supply 
and return ducts are lined with acoustical material 
which also serves as thermal insulation. 

To overcome the possibility of insufficient ai 
circulation at the center of the halls and excessive 
circulation at the side walls, some exhaust air is 
taken through the ceiling into the truss space above, 
and thence to the fan rooms which run the full length 
of the building along the east and west walls beneath 
the roof. This helps to remove some of the solar 
heat and conduction transmitted through the eight 
acres of black surface parking roof before it reaches 
the exhibit halls below. 

Architectural treatment permitted the installatio 
of continuous louvers along the east and west wal 
face just below the roof for supply and exhaust 
It is anticipated that some shows will have exhibitors 
displaying equipment, such as gas heating equipmett 
furnaces, etc., which will release considerable heat 
This type of operation would put an undue load on 
the air conditioning system and possibly add noxious 
fumes. In order to exhaust this heat or fumes directly 
to outdoors, an exhaust header was installed above 
the ceiling along the east and west walls of the halk, 
with a capped connection every 60 ft. A temporal) 
duct can be run from a hood over the equipmet! 
on display to the exhaust header simply by removitt 
a ceiling panel. When a show is laid out, the heat 
generating displays can be located along the eas! 
and west walls. 
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Sil) D on the ground floor of the building has 
inns on 60 ft. centers. At the head of each 
Minn just below the 19 ft. ceiling are air supply 
Mij.s discharging in four directions. These grilles 
fed from the air handling equipment located 
p bby, through an underfloor air tunnel system con- 
ing of a header with branches which connect to a 
sum box at the base of each column. The annular 
be between the structural column and the outer 
| decorative shell serves as an air plenum between 
E column base and the grille at the ceiling. Return 
is collected in another underfloor tunnel, parallel- 
i the supply tunnel, through grilles 10 ft. above 
Mm floor spaced across the south wall of the hall. 
The only large expanse of exterior glass in spaces 
her than corridors occurs in the Cafeteria and the 
lnquet Hall with a long south wall and short east 
al. This is heat absorbing glass to reduce the solar 
gd about 30 percent. Each of these rooms has its 
wn air handling system which will respond to the 
ad variations. Makeup air for the kitchen systems 
staken from the serving area return air. 


neeting 


ceiling 
upplied 
ceiling, 


Suppl Bjnyention Arena System 


all. , 
+ Corridors and ramps extend around the perimeter 
Pe th i the building, permitting perimeter radiation to 
€ 
Retum mk UP about 50 percent of the wall heat loss. Three 
4.10 f getupment rooms spaced around the perimeter of the 
Su jy gelding at the ground floor level contain the air 
ms apply units which serve the arena and also the areas 
neath the seats. The upper tiers are supplied by 
rn viling diffusers while the lower tiers and the Arena 
me bor are supplied by grilles 6 in. wide by 15 ft. long 
air is 
above, 
| length 
yeneath 
e solar 
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mounted in the top of the tier fascia railing. Return 
air is drawn through grilles in the risers of the seating 
tiers and discharged into the corridors by fans in the 
plenum spaces beneath the seats. 

From the corridors the air either returns to the 
supply systems and is recirculated, or it is discharged 
to outdoors by exhaust fans located in the truss area 
above the Arena ceiling. The checkrooms, lockers 
and storage spaces under the Arena seats are served 
by conventional supply and return systems. 


Automatic Control System 


The automatic temperature control system is a 
combination of electronic sensing and transmission 
with pneumatic actuation. In multizone and double 
duct systems, the room thermostat modulates the 
mixing dampers. Hot and cold deck thermostats con- 
trol the valves on heating and cooling coils. In single 
zone systems, the room thermostat or return air 
thermostat modulates the valve on the heating coil 
and cooling coil in sequence. Preheaters have face 
and by-pass dampers controlled by the mixed air 
temperature. 

Since Cobo Hall and the Convention Arena are 
completely air conditioned, the most practical method 
of operating the two buildings is to provide centralized 
control of practically all mechanical services and most 
of the electrical services. The mechanical and elec- 
trical items not controlled from the panel are moni- 
tored to provide indication of malfunctioning. The 
heart of this tremendous control system is the elec- 
tronic central control panel 10 ft. high and approxi- 

(Please turn to following page) 
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Fig. 6: An@jher view of Lower Convention Hall D, 
Showing suggim air grilles in columns, at right, and 
return air @rilles at left in the wall. Supply duct to 
grilles in c@lumns and return duct from grilles in 
walls, runs§ through ductwork located underneath 
floor. 
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mately 72 ft. long. It requires a room 36 ft. wide and 
40 ft. long to house the U-shaped control panel and 
the control console. Approximately 20 miles of elec- 
trical wiring is needed in the buildings and on the 
control panel to provide the operation and monitoring 
of the equipment in the building. To operate the 
panel, two engineers are required, one electrical and 
one mechanical. 

The control console contains the public address 
system, building code call system, watchman’s super- 
visory switchboard and the fire alarm monitoring 
system. Over the public address system, announce- 
ments can be made either throughout the building 
or in specific locations, and music can be provided 
throughout the building using tape, records or radio. 
Actuation of any fire detecting element in the building 
will automatically call the fire department and indi- 
cate, on the console, the location of the fire. 

The electrical portion of the panel provides moni- 
toring of all power transformers, control of lighting 


throughout the buildings, and control and monitoring 
of the electrical snow melting system. 

The mechanical portion of the panel is comprised 
of a graphic section and a control section. 

The graphic section of the panel shows the build. 
ing outline and room locations. It provides an indica. 
tion of the operation of 46 air supply systems and 
34 garage exhaust fans. The temperature in 13} 
rooms and areas can be checked on a temperature 
indicator by pushbutton. The temperature in the 
Exhibit Halls, Banquet Room, Cafeteria and the larger 
meeting rooms can be adjusted from the panel. If, in 
checking room temperatures, the engineer discover 
that a room is too hot or cold, he can reset the 
temperature in that room from the control panel 
without going to the room which may be located 
three blocks from the control room. 

The control section of the panel provides contrd 
and monitoring of the 189 supply, return and exhaust 
fans required to air condition and ventilate the build: 
ing. Temperature check points built into each supply 
system can be used to monitor system operation from 


Fig. 7: Garfige in Cobo Hall has space for 600 cars. 
Another unfferground two-level garage adjacent to 
hrena accommodates 400 cars. Both 
ire mechanical ventilation at the rate 
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fig. 8: Typical multi-zone system and refurn air 
qns. Photo was taken during constructiog, hence 
the cluttered look. 


Econtrol panel. Operating time of each of the 
Me hanks of electronic air filters used to clean the 
000 cfm of supply air the building requires is 
MMicated on the panel This will be a guide for 
fee maintenance. 
Dampers in each air supply unit are adjustable 
nthe panel to provide any desired percentage of 
side air from zero to 100 percent, selected by the 
Berneer, as determined by space occupancy and 
ide temperature. Should a record of the tempera- 
in any of the 96 selected areas be desired for 
ay, a week, or longer, the engineer can plug into 
reorder on the panel any 12 points desired. The 
é pumps required for domestic water, chilled water, 


1 indicaMdenser water, etc. can be started and stopped 
ms andi have their operation monitored at this panel. 
in 133 The carbon monoxide level in both garages and 


perature 
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e larger 
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| panel 
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the rate 


b the expressway tunnel under Cobo Hall is con- 
wiously recorded and this recorder-controller oper- 
ws the garage ventilating fans. The operator also 
bs the option of turning on these fans from the 
mttol board by manipulating an auto-manual se- 
tor switch. 


Mfrigeration System 

The total connected load on the refrigeration plant 
56900 tons. After applying diversity factors for 
cupancy and exposure this reduces to a design load 
15,120 tons. There was much deliberation over the 
ye and size of equipment to be used for this central 
uit, Heating steam is provided from the Detroit 
ilison Company district steam system. Electric power 
mes from the Public Lighting Commission service. 
insideration was given to absorption refrigeration, 
nt in the final analysis, motor-driven centrifugal 
chines were selected on the basis of greatest econ- 
my. Synchronous drive at 4,800 volts was requested 
y the Public Lighting Commission. 

The machines installed are four 1,250 hp syn- 
immous motor driven centrifugal machines each of 
mich delivers 1,280 tons of refrigeration, cooling 


. gpm of water from 54F to 42F, when supplied 
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th 2.500 gpm of condenser water at 77F. These 


Mechines have automatic capacity control to adjust 


pyatiable loads. A pumpout compressor and receiver 
ltemove the Refrigerant-12 from any machine 
Men servicing is required. 
Four chilled water pumps will circulate a maxi- 


Fig. 9: Machinery room, showing the four 
synchronous motor driven refrigeration com4 
each of which delivers 1,280 tons of refrige 


~ 


mum of 10,240 gpm through the chilled water system 
with pipes sized from 24 in. headers on down the 
scale. The pump discharge piping is manifolded so 
that any pump can be operated with any refrigeration 
machine. Throttling control valves on the cooling 
coils of the air handling units permit a minimum 
number of pumps to operate at light loads. 

The location of the building on the river bank, 
together with space and esthetic considerations pre- 
clude the use of a cooling tower. Condenser cooling 
water is taken directly from the river through an 
intake 10 ft. below the surface, conducted to the 
building by a concrete flume and screened before 
entering the pump well. Sodium hypochlorite is 
injected into the water in the wet well to inhibit 
algae growth in the condensers and piping system. 
Cooling water pumps, vertical submerged type, dis- 
charge into a common manifold so that any pump 
can be operated with any refrigeration machine. 
After passing through the condenser, the water is 
returned to the river through a flume beside the intake 
flume and discharged downstream of the intake. 


(Please turn to following page) 
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Exhibit Services 


In order to provide adequate facilities to exhibitors 
who wish to display operating equipment it was 
necessary to determine the requirements of all national 
organizations who would be potential exhibitors. It 
was determined that compressor air, gas, water and 
drain should be available to the display booths with 
a minimum of temporary piping required. The fact 
that there are only 10 columns in the 300,000 sq. ft. 
of exhibit floor area of halls A, B & C ruled out the 
customary method of furnishing services at the 
columns. 

A divided cast iron box with a removable cover 
plate was designed to set in the floor and be piped 
up from mains below. These boxes, with valved 
connections accessible from the floor, are placed in a 
modular pattern in both directions throughout the 
exhibit area. Exhibit booths may be laid out with the 
back wall of the booth along a row of boxes. Then 
the covers may be removed and the desired services 
connected by temporary piping. Although steam 
service to the building is 30 psi, some exhibitors may 
require 100 psi steam. High pressure steam outlets 
are located along the west wall of the halls, termi- 
nating in valved connections in wall boxes 10 ft. 
above the floor. The high pressure steam system has 
its origin at the truck dock where a portable steam 
generator can be hooked-up to provide the pressure 
and volume required. 

Hall D, with columns on 60 ft. centers, has been 
provided with air and water service in each column 
as well as in floor boxes placed in a pattern in the top 
of the under-floor air tunnels. The building com- 
pressed air system will be adequate for normal 
demands. If a heavy demand is encountered the 
building system can be supplemented with portable 
air compressors located on the truck dock, and piped 
temporarily to a connection provided for this purpose. 
The piping system has been adequately sized for a 
heavy demand. 


Garage Ventilation 


Indoor parking facilities for the project are pro- 
vided by a two-level garage in Cobo Hall which 
accommodates 600 cars, and an underground two-level 
garage adjacent to the Convention-Arena, which 
accommodates 400 cars. Being completely enclosed, 
both of these garages require mechanical ventilation. 
The six lane expressway which runs beneath the 
building abuts the south wall of the Cobo Hall 
garage and the north wall of the Arena garage. This 
forms a tunnel 800 ft. long which, under normal 
conditions, is self ventilating, but which would require 
mechanical ventilation if for some reason the traffic 
were stalled. 

The ventilation requirements of the parking 
garages and the expressway tunnel were established 
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by the Detroit Department of Health, Bureay 

Industrial Hygiene. During times of maximum : 
tivity in the garages it was estimated that one ay 
ten would be in operation and that each moyin c 
would require 5,000 cfm of ventilating air, This i 
up to moving 300,000 cfm through the Cobo Ha 
gage and 200,000 cfm through the Arena garagd 


This was accomplished by using propeller-type fang : 


mounted in the wall of each garage common to this 


expressway and exhausting the garage air into hq 
expressway. Twenty fans at 15,000 cfm, 10 in eae 
level, spaced across the entire wall length, sey 
Cobo Hall garage. Air enters from the street throuch 
openings across the north wall 8 ft. above the sidewall 
The Arena garage is exhausted by 14 fans, 7 in ead 
level, located across the north wall and discharging 
into the expressway. Air is supplied through gril 
spaced across the south wall. 

The operation of these ventilating fans is cog 
trolled by two carbon monoxide analyzers. Two sa 
pling ports are located on each level in each garagél 
and two in the expressway. Two fans on each leve 
will operate when the garage is in use. When th 
level of carbon monoxide reaches 75 parts per millio 
half the fans are put into operation and when th 
level reaches 100 ppm, the remaining fans are tumef 
on. When the level of carbon monoxide reache 
100 ppm in the expressway, the exhaust fans in th 
Cobo Hall garage are turned on to purge out th 
tunnel. 


Fire Protection 


Although the building has been constructed ; 
fire resistant as possible, all areas are protected by 
sprinklers and/or a standpipe system of hose racks 
The unheated parking garages and the expresswaj 
tunnel have dry pipe systems. Connections into tw 
city water mains together with hydrants and fir 
department siamese connections around the building 
perimeter insure an unfailing water supply. Th 
siamese on the south face of the building can \ 


pressurized from the fireboat. A 1,500 gpm fire puny bu 
will maintain pressure and flow on demand. Flow é 
alarms and manual pull boxes are wired directly ta 


fire department headquarters and also to the console 
in the central control room. All supervisory cont 
such as water and air pressure and valve positiot 
indication are wired to the console. Kitchen hool 
are provided with steam for extinguishing grease fires 
Thus Cobo Hall, the country’s newest and large 
exhibition hall, has a mechanical system equipped tl 
(Please turn to page i 


Use the addressed, postage paid cards in the 
Communications Center, page 51, for more infor- 
mation on new products, your comments about 
editorial material in this issue, suggestions for 
topics to be covered editorially, etc. 
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services. These boxes were necessary be- 

cause there are only 10 columns in the 

300,000 sq. ft. of exhibit area, to get steam, 

bo Ha compressed air, water, gas and drain to 

s T +43" DRAIN each exhibit area. 
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page 5 service box shown in Fig. 10 at top of this 
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GUIDE TO... 


Industrial Ventilation) 


By William V. Andresen 
Chief Industrial Hygienist 
American Cyanamid Co. 


If your plant processes liquid 
chemicals, you will find this data 
on ventilation of filling operations 
of value. Includes batch or con- 
tinuous filling. 


Liou CHEMICALS MADE BY BATCH or continuous 
process are packaged in various size shipping con- 
tainers. Many of the filling operations are performed 
manually and the operator may be exposed to toxic 
or irritating concentrations of gases, vapors or mists 
that are evolved during the operation unless some 
type of control is employed. 

The containers that are used range from small 
bottles, cans and pails to carboys and large drums. 

The gases, vapors and mists liberated during small 
container filling can be controlled by performing the 
filling operation within a booth type enclosure as is 
shown in Fig. 1. The container, as well as the fillpipe 
valve, is located within the enclosure. Capping or 
covering the container may be performed within the 
hood. This type of hood is usually relatively small 
and may be installed on a table top. A hood face 
velocity of 100 fpm will usually provide satisfactory 
control. 
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a In The 
Chemical Industr} 


View of American Cyanaimid Co.’s new aniline manufac 
turing facilities at Willow Island, W. Va. Plants su 
as these require careful design of ventilating system 
to maintain employee health. 


Leakage from the filling equipment or accident 
spills will be contained within the booth type hoof i 
by sloping the base of the hood slightly inward. 

Slot type ventilation may also be used for this typ 
of operation where one container is filled and close 
at a time. The filling and closing operations shoul _ 
be performed as close to the hood as possible. Usuall 
an air volume of 100-150 cfm will provide satisfacton 
control. Fig. 4 shows slot ventilation for large cm 
tainers. A similar system would be used for sma 
containers. 

Small container liquid filling operations are ofte 
performed on a production line basis where mor ¢ 
than one container is filled and/or covered at a time 
Slot type ventilation may be used to provide th \ 
desired control as is shown in Fig. 2. The slot should 
be so located that the filling and closing operatiows 
are as close to it as possible. Fig. 2 shows two slit 


—— 


WILLIAM ANDRESEN is chief ind 
trial hygienist for the American Cyst 
amid Co. A graduate engineer, he ® 
vice chairman of the Bergen County, New 
Jersey air pollution control coma 
™ He is also a delegate from the mn 
Safety Council to the American a 
Association committee 2-9 om indust ; 
ventilation. He is a member of the Ame 
can Industrial Hygiene Association. 
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DUCT TO FAN-DUCT VELOCITY 
2000 FPM 


SS 
FILL PIPE AND 
VALVE 


CONTAINER TO 
BE FILLED 


" apeEN FACE- 
pociTY 100 FPM 


A 


TABLE TOP 


+ Hood enclosure 


ope rations 


for small container liquid filling 


ET HOOD DESIGNS. SLOT VELOCITY 2000 FPM MAX. 
SyTHOL VOLUME 150 X AREA TO BE CONTROLLED 


DUCT VELOCITY 
OOO FPM 


FLANGE INCOR- 
PORATED INTO 
THE HOOD DESIGN 


pe hood g.2: Slot ventilation for small container liquid filling 
operations on a production line. 


LLPIPE AND VALVE BELOW 
BFLE IF POSSIBLE 


DUCT VELOCITY 
2000 FPM 


s should 
Usuall 
isfacton 
rge co 
or sma 


re ofte 
re morg 
t a time 
vide th 
t should 


yerations DTANER To 
two slot FLLED 


2. . , . 
+9 Modified slot or booth for ventilation control of 
small container liquid filling operations. 


designs which may be used for control. 

dustrial tis type of ventilation will be affected by cross 
p Ameri ts, Leakage from the fill pipes and accidental 
Mm. Pils will not be contained within the hood and may 
BE, ENGINEERING, SEPTEMBER, 1960 


>? 


be a problem or a health hazard. 

The slot ventilation design may, however, be 
modified by the installation of baffles as shown in 
Fig. 3 to form a semi-booth enclosure. 

The ends are left open to allow the entry and exit 
of the containers. This design will be less affected 
by cross drafts and leakage from the fill pipes and 
accidental spills will be contained better. However, 


the work area for the operator will be limited 
somewhat. 


The filling of carboys or large drums may be 
performed at a fixed location. Filling may be done 
either on a volumetric or on a weight basis. Control 
of the vapors, gases or mists liberated from carboys 
or drums that are filled through a small bung, during 
filling operations may be accomplished by slot hood 
ventilation as shown in Fig. 4. The filling pipe is 
usually located in a fixed position. The hood ductwork 
may be made of a slip fit design so that the hood 
may be raised or lowered to provide control of con- 
tainers of different height. A roller conveyor may be 
provided for ease of container handling. 


A flexible filtering line is often used to fill bunged 
drums and carboys either at a fixed location or when 
several containers are filed up next to each other and 
filled by moving the line from one to another. A slot 
hood attached directly to the fill line as shown in 
Fig. 5 may be used to provide the desired control. 
Control can also be realized by the duct itself without 
a hood or by a canopy hood as long as the hood is 
positioned close to the opening where the vapors are 
liberated. In practice, it has been found that a volume 
of 100-150 cfm will provide satisfactory control. 


Control of carboy and bunged drum filling oper- 
ations may also be realized by the use of a booth type 
enclosure similar in design to the one shown in Fig. 1 
for small container filling. The booth may be designed 
to accommodate a scale and roller conveyor if desired. 
A considerably larger volume of air will be required 
for control with the hood enclosure than with the slot 
hood which can be located close to the source of 
contaminant liberation. 


Open top metal or fiber drums are also used as 
shipping containers for liquids. If the drum filling 
operation is performed at a fixed location, a modified 
booth enclosure similar to the one shown in Fig. 6 
has been found to provide excellent control. The 
hood should be of a design large enough to permit 
the drum cover to be put in place under controlled 
conditions. A roller conveyor may be used in con- 
junction with the hood for ease of drum removal. 

Many liquid drumming operations are often per- 
formed using a flexible filling hose. The drums are 
set side by side and the filling hose moved from drum 
to drum. A portable hood as shown in Fig. 7 may 
be used to provide control of vapors liberated during 
drumming operations. The hood should be fabricated 


(Please turn to following page) 
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(Continued from preceding page) 

of aluminum or plastic for lightness and ease of 
handling. A handle may be provided for moving the 
hood from drum to drum. The cover of the drum may 
be put into position at the same time the hood is 
moved so that control of the covering operation may 
be realized. 

A mechanical exhaust fan of either centrifugal or 
axial flow design is generally used to provide the air 
volume required for control in the hood designs 
described. Air ejectors have been used to provide 
the air volume required for slot ventilation for carboys 
when extremely corrosive materials are handled. 444 


Fig 4: Slot hood for carboy filling. 
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Fig. 5: Hood and flexible duct for filling large carboy 
or drum. 
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ty 1: Loading beryllium pebbles into magnetic separator 
‘production basis. Drum lid is removed after drum is 
ped into hood. Pebbles flow from drum by gravity 
ihhelp of a vibrator. Operator regulates flow with hoe 
njecting through side of hood, and by adjusting drum 
ile elevation with an electric winch. Velocities are 


i) fpm, at air volume of 375 cfm. Beryllium concentra- 
ins are: high, 7.9; low, 1.0; median, 3.6. 


his month’s article takes up 
ium filling ventilation, duct de- 
sign and collector selection 


ethods. 


Dum Filling—Production 


A drum filling station must ef- 
letively curtail the following: 1) 
jimary dust during filling, 2) dust 
lislodged from the drum lip when 
ad if the drum is covered, 3) dust 
vttled on the exterior drum sur- 
fue, 4) dust dislodged from the 
iling hopper and hood after the 
tum has been removed, and 5) 
atessive loss of product into the 
filling@xhaust system. 


The severity of dusting from 
iiese causes is dependent upon the 
ityness and the particle size, but 
tis rare for a material to be 
‘mpletely non-dusting. A wet ma- 
tal, for instance, can constitute 
isrious air contamination source. 
(msiderable housekeeping prob- 
‘ms have arisen from drums filled 
ith a wet cake when small cake 
itposits were allowed to remain on 
ite outside of the drums. After a 
fro “ort storage period the exterior 
ms Bépsits dry and later create 
‘fiificant general air contamina- 
‘when the drums are moved. 
8 is not a hood problem in the 
inet sense, but such details re- 


lute attention in the design of 
ist controls, 


The drum filling problem may 
most suitably met by the use 
"both primary and secondary 
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ventilation. The principle of this 
arrangement is to remove the bulk 
of the dust at its primary source, 
around the hopper and the top of 
the drum, with an exhaust collar, 
but with the added safeguard of an 
enclosing hood with separate ex- 
haust. 


The enclosing hood retains the 
dust which may escape from the 
collar during filling, provides con- 
trol while the drum is being lidded 
and cleaned, and retains dust which 
may be dislodged from the hopper 
after the drum has been withdrawn 
from the hood. This arrangement, 
although probably one of the most 
effective, is not necessarily fool- 
proof and depends for its success 
largely on the care with which the 
attendant positions the drum with- 
in the hood and closes and cleans 
it prior to withdrawal. 


The exhaust volume rate applied 
to the secondary hood should be 
sufficient to create an inward air 
velocity of 150 lfm at the face. 
The volume rate applicable to the 
exhaust collar will depend on the 
design, 150 cfm/ft® of panel top 
being a rule of thumb value valid 
for many designs. Great care must 
be taken in design, however, to 
minimize the evacuation of signifi- 
cant quantities of valuable product. 

(Please turn to following page) 


Practical Ways 
to Collect 


Beryllium Dust 


PART Ill 


by A. J. Breslin and W. B. Harris 
Health and Safety Laboratory 
U.S. Atomic Energy Commission 
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fluoride. 


far end of enclosure. 


(Continued from preceding page) 
Drum Dumping 


This aspect of transfer is equally 
difficult. Dumping arrangements 
which do not expose the drum 
exterior to dust have been most 
satisfactory. These generally con- 
sist of a cradle on which the drum 
is tipped over to discharge into a 
hopper with a ventilated inlet as 
shown in Figs. 1 and 2. Special 
provision may be required to con- 
trol dust emitted while the lid is 
removed and/or the drum is being 
turned from the vertical to the 
dumping position. Dusting during 
this part of the dumping cycle may 
be serious if the material is dry 
or finely divided. A movable hood 
member mounted on the cradle or 
actuated by the cradle motion can 
be arranged to follow the drum and 
provide ventilation in this case. 
Dumping is generally more rapid 
than filling; hence, air displace- 
ment within the hopper must be 
compensated for in the calculation 
of the proper hopper ventilation 
rate. It is also important to make 
provisions for the dusty air remain- 
ing within the drum after dumping 
and for the material sticking to the 
sides. 

Skip hoists have been used suc- 
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ate 


Fig. 2: Production charging of furnace with beryllium 
No data given on air volume and velocity. 
Castored enclosure moves on a track to a position over 
a reduction furnace charge opening. The drum is tipped 
on a hand-cranked cradle and dumps through a chute in 
Door is closed during dumping. 
Flexible exhaust connection ventilates cabinet. 


Fig. 3: Skip hoist used to dump drums of faa 
pebbles into vezin sampler. Lid is placed on vi 
from drum at position directly in front of hood, iy | 
indraft air stream. 


cessfully for drum dumping, as 
shown in Fig. 3. The entire 
drum travel must be enclosed and 
ventilated. The drum exterior can 
become contaminated in this op- 
eration, and provision for its de- 
contamination should be made 
available where the drum is with- 
drawn. A drum washer within the 
ventilated enclosure can be de- 
signed to insure adequate cleaning. 


Pneumatic unloading is an alter- 
native to dumping. A _ standard 
drum hood with an_ opening 
through which a pneumatic gulper 
can be inserted provides adequate 
control, as shown in Fig. 4. 
Pneumatic conveying is unfortu- 
nately limited to noncaking and 
relatively noncorrosive materials. 


Pipe For Dust 
Diameter Systems 
Up to 8” ine. 20 
Over 8”-18” ince. 18 
Over 18”-30” ine. 16 
Over 30” 14 
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Duct Design and Application 


Whereas the local exhaust hoodal 
in a beryllium plant usually mig 
be superior to those found in othe 
industries, system design (i.e., lay 
out, transport velocity, and sizing] 
can follow standard practice. Th 
only exception is that leakage from 
exhaust ducts is not permissibliia, 
This requires more rigid specifica tie 
tion of construction materials iii, 
terms of fabrication, corrosion re 
sistance, and joint sealing. Speci 
cations for exhaust system desig 
which offer guidance in ductm 
stallation to minimize leakage aim 
provide adequate transport veliam 
ties follow: } 

1) Materials ; 

a) Sheet pipes or ducts shel 


g. 4: 
side ; 
er a 
edg 
ution 


U.S. Standard 
Gauge of Metal 


For Non-corrosive Vapors 
Gases, Mists or Fumes 
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be nstructed of not less than the 


ing gauges of metal: 
rag lieve and bends should be 
from metal at least 2 gauges 
jr than required for piping 
ected thereto up to #14 gauge 
| heavier. 
) For the collection of corro- 
syapors, gases, or fumes, the 
ws and air moving equipment 
Mid be constructed of or coated 
materials of corrosive resist- 
, properties. This coating shall 
» all interior surfaces includ- 
sduct joints. 
)) Construction 
\) Longitudinal joints or seams 
opt Of welded construction 
uli be double locked or lapped 


ation 
st hoodgil™ 
ly musi 
in othe 
i.e., lay 
1 sizing} 
ice, Tha 
ge from 
missible 
specifica 
rials il 
sion re 
Specifi 
n desigiaas 
duct im 
age all 
t velou 


wr closed, at 1500 cfm. 


; shoul” 


1 in. and riveted with rivet centers 
not more than 3 in. apart. 

b) Girth lap joints should be 
made so that the outlet end of one 
length fits into the inlet end of the 
next length in the direction of air 
flow. 

c) All joints, seams, corners, 
etc., should be sealed air-tight 
either by soldering, welding, or 
other permanent sealing method. 

d) Spot welding may be used 
in place of rivets in equal number 
provided steel-to-steel fusion at 
each weld is secured. 

e) Piping should be so located 
so as to be accessible for inspec- 
tion and maintenance and should 
be protected against external dam- 
age. 

3) Design 

a) The velocity of air in any 
main or branch pipe carrying dust 
should not be less than 3000 fpm 
and not more than 4000 fpm in 
horizontal pipes. For vertical pipes 
the velocity should be increased by 
about 20 percent. 

b) Cleanout openings should be 
provided in all horizontal runs of 
pipe carrying dust laden air and 
should always be provided near 
bends, pipe junctions, and vertical 
runs of pipe. 

c) The use of dampers, gates 
or orifice plates should be avoided 
wherever possible. 


24: (Above) Pneumatic unloader handling beryllium 
fie fines. Beryllia is transferred from drum to hopper 
ea fusion furnace. Drum hood is mounted on floor 
lelge of a scale platform. Drum, in hood, is on scale 
ilform. Drum lid is not removed until drum is within 
wi and door is closed. Gulping tool stays in hood when 
lin use. Air velocities are from 250 to 350 fpm with 


Figs. 5 and 6: 


450 cfm. 


Collector Selection 


In any facility where substantial 
quantities of beryllium materials 
may be carried in the exhaust sys- 
tem, the selection of air cleaning 
equipment will require careful con- 
sideration for two reasons: 1) 
beryllium admitted to the air out- 
side the plant may create a neigh- 
borhood dust hazard, and 2) the 
beryllium content may be suffi- 
ciently valuable to warrant salvage. 
From the latter point of view a 
simple comparison of the cost of 
the collection installation and oper- 
ation with the anticipated saving 
of beryllium content will indicate 
the optimum air cleaning facility. 
A complete treatment of air pollu- 
tion control has been presented in 
AIR ENGINEERING, August-Septem- 
ber-October, 1959. 

Respirators have a definite but 
limited place in the general control 
program. Their use should be held 
to a minimum and carefully regu- 
lated. 

The authors have taken the posi- 
tion that respirators should not be 
used as a control measure unless 
a job cannot be practically con- 
trolled by ventilation or some other 
primary method. This position is 
particularly justified in beryllium 
processing, where it has _ been 


(Please turn to following page) 


(Below) Two views show hood over a 
chute which discharges to a ball mill below. Rubber 
flaps conserve air capacity by producing maximum 
velocity around the drum when it is in dumping position. 
Drums contain beryllium pebbles, beryllium fluoride and 
magnesium fluoride. Air velocities are 300 fpm, at 
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Fig. 7: Beryllium pebbles being dumped from drum into 
production magnetic separator. Drum is lifted into posi- 
tion on cradle, lid is removed and left inside enclosure. 
Door is closed, further operations are conducted through 
access window on other side of housing. Cradle is lifted 
with hand-turned windlass, 


Fig. 8: Beryllium fluoride casting furnace discharge, for 
production of molded beryllium fluoride pieces. Drum 
enclosure has doors at two ends. Empty drums are 
introduced at end opposite that shown. Molded pieces of 
fluoride drop into drum positioned below discharge chute. 
Level of material in drum can be viewed through a small 
window at one side of enclosure. Drum lids are placed 
and removed inside enclosure. Velocities are 100 to 
275 fpm at 2000 cfm. 


(Continued from preceding page) 


demonstrated that illness cap 
velop from a single high eXpos 
of short duration.” 


Many maintenance and reps 
jobs commonly are impossible { 
control adequately with ventilati, 
such as disassembling equipma 
and changing split dust collec, 
bags. These are occasional tay 
performed by a relatively gm 
number of persons over wha 
careful supervision is _poggiti 
Respirators are permissible mea 
of control in such operations, ]t 
advisable to perform such opa 
ations in a manner which preven ple 
exposure of persons other th 
those directly involved by traggnd \ 
ferring equipment, if movable, : 
a special ventilated maintenangaratlC 
room or by restricting major repaj ts 
jobs to off-hours. bust 

Within the cited limitations, dy ay 
or fume respirators of the filtratigf 
type may be used with reasonabl ifth 
confidence for concentrations up t 
about 100 »g/M°. At higher valu us 
the use of air-supplied respirato and 
is recommended. 


Next month, Part IV will ta 
up housekeeping methods, clothin 
recommendations, in-plant i 
monitoring and give values fro 
various operations. 


gal 
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What You Should 
Know About 
RESPIRATORS 
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nteemmrations Of toxic gases... if 
sts are hard to control, you 
ayneed respirators. Here’s the 
ith of a series on industrial 
rvpgusts, gases and vapors... 
pinttind the respirators to protect 


or repa i 


ons, dug 
iltratig 
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ati against them. 
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ls THIS FIFTH of a five part 

ees on respirators, smaller self- 

tained breathing apparatus is 

liscussed. Maintenance, training 

id medical precautions generally, 

tue of all types of respirators, 
in, A.J outlined. 


eryll™maller Self-Contained 
hhalation Devices 


4s noted previously, U. S. Bu- 
“al of Mines approval for self- 
mained breathing apparatus cur- 
mtly makes no provision for 
Haratus rated for less than 30 
unutes. In emergencies where a 
miller, less cumbersome device 
. Figuth a shorter life would give ade- 
Hig protection, the only available 
i ices until recently were regular 
(1048) a masks with smaller cylin- 
oratory eS for 20, 15, and 714 minutes 
Lick’, using the same facepiece, 
putionMWers and regulators as on the 
1,; and “ger approved devices. 

tant 38 
iclenoi¢ 


st) breathing emergencies can 
* brought under control in 10 
mee Rutes, and that the first 130cc 
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plant ventilation system fails 
y tasend workers face lethal concen- 


by H. H. Fawcett 
Research Laboratory 
General Electric Co. 


Recognizing that many (perhaps. 


PART V 


Fig. 1: Photo above shows how not to wear a respirator. 


of expired air contains relatively 
little CO,, there is now available a 
light-weight device in which oxygen 
from small cylinders, supplemented 
by the first 100cc of the previous 
exhaled breath, is used for breath- 
ing at a rate of 7 liters per minute. 
The device is still too new for 
extensive field experience, but 
represents a novel and new ap- 
proach to the weight, bulk and 
cost of presently approved equip- 
ment. For a quick inspection of 
an area of limited size, these small 
units have value, but should not 
be depended upon to _ provide 
breathing protection if vigorous 
work or long periods of time are 
required. 


Maintenance, Training and 
Medical Precautions 


In discussing respiratory protec- 
tion, we have shown the impor- 
tance of breathing “good” air, 
briefly reviewed major air con- 
taminants, and discussed briefly 
apparatus available. We have 
stressed the limitations of each type, 


Article gives other precautions with regard to proper 
method of respirator use and application. 


rather than the advantages, since 
we believe that limitations were 
not as widely appreciated as ad- 
vantages. The ideal breathing ap- 
paratus has yet to be developed. 
We have tried to create the im- 
pression that a very thorough 
knowledge of the particular appa- 
ratus used is essential for its safe 
use under various conditions. 


Maintenance of the apparatus in 
first-class condition so it is imme- 
diately ready for use at any time 
is likewise very important. Metal 
parts of apparatus will wear, tar- 
nish or corrode; rubber parts will 
slowly “age.” Facepieces will take 
a “set” and must be discarded. 
Cylinders, regulators and valves 
on demand-type apparatus must be 
checked frequently for leaks; canis- 
ters on industrial or universal 
service masks or chemical cartridge 
respirators must be replaced. 

Washing the facepiece with an 
antiseptic solution or soap, rinsing 
in clear water, and drying will 
assure that sanitation and cleanli- 

(Please turn to following page) 
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i‘ SYSTEM OF AIR / 
p>, FILTRATION 
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—_— — 


*Panel 
installation, 
McDonnell 
Aircraft 


tailor air filters 
to job requirements 
... economically 


A new concept in air purifica- 
tion, MICROMAT offers not one 
but NINE separate and distinct 
filter media, each with certain 
capabilities. The MICROMAT 
System, with a medium to meet 
virtually any set of specifica- 
tions for efficiency and air flow, 
provides the means of tailoring 
air filtration to your exact re- 
quirements. 


Efficiency Range — 5% to 85% 
MICROMAT Replaceable Media are made from vari- 
ous types of non-woven synthetic fibers. Their 
natural filtering properties eliminate any need for 
viscous coating, yet MICROMAT media efficiencies 
range from 5% to 85% (using Discoloration Test 
procedures.) 


Cut Maintenance Costs 

MICROMAT filters normally afford appreciable sav- 
ings in handling, changing, and storing when com- 
pared to permanent, washable type filters. Versatile 
in use, MICROMAT media are readily adaptable to 
panel (frame), blanket or roll machine installation. 


Outperforms Conventional Filters 

Present users have found that, at any given air 
velocity, the right MICROMAT medium will outper- 
form conventional filters and deliver cleaner air at 
lower overall cost. 


Write for FREE 
Brochure-Catalog 


Valuable information on air 
pollution and purification, 
plus complete technical data 
on MICROMAT media and in- 
stallation. For copy, write on 
your company letterhead to 


Micutron 
CORPORATION 


Dept. R-13  P. 0. Box 2092, Charlotte, N. C. 


In Canada, write 
Bay Distributors, Ltd., 102 Main St. S., Weston, Toronto 15, Ont. 
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(Continued from preceding page) 
ness is not neglected. This also 
prolongs the useful life of the 
facepieces. 

Proper storage conditions and 
frequent checking for deterioration 
are as important with respiratory 
protective equipment as with fire 
extinguishers, parachutes and life- 
lines. 

Training is the third, and per- 
haps most important leg of the 
triangle of respiratory safety. The 
writer believes that the most 
serious deficiency exists in this 
phase of the respiratory program. 
Putting on a device for a few min- 
utes once a year is not adequate 
training. The U. S. Bureau of 
Mines Health and Safety Activities, 
through its district and sub-district 
offices, conducts training courses 
in first-aid, and also in the use of 
various emergency breathing ap- 
paratus. The courses can be modi- 
fied to meet special needs on re- 
quest. Addresses of offices which 
offer these courses may be obtained 
by contacting the Health and 
Safety Division of the Bureau of 


Mines, 4800 Forbes St., Pittsburgh 

During training, breathing appa- 
ratus should be worn for relatively 
long periods, in dark and onlin 
spaces, climbing hills or Stairs 
duplicating all manual labor ex. 
pected, and in smoke-filled atmos. 
pheres while performing work by 
hand-carried lights. Smoke gener. 
ators are available which wi 
quickly fill a room, a basement, a 
tunnel or a small building with g 
smoke that is realistic, but which 
is relatively harmless and can be 
ventilated out without any dam. 
age. 

The “buddy” system and team 
drill should be practiced, as in q 
real emergency. Use of life lines 
should be a part of this training, 
and should be a standard part of 
any underground, tank or smoky 
operation. 

Signals as used by mine rescue 


Fig. 2: Small, self-contained mask 
widely used in steel and chemical 
plants for protection against tozic 
dusts, fumes, mists, fogs and smokes, 
Photo courtesy Mine Safety Appli- 
ances Co. 
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ms based on OATH (O—OK=1 
3 all; A=advance—2 pulls; T= 
vely ske-up—3 pulls ; H=help=4 pulls) 
ined Maggould be employed and stand-by 
Hien, ready to enter the area for 
»ue, should always be on hand. 
nos- W ind-carried short-wave two-way 
‘by Mgniios also prove useful for com- 
ner. Mapmication between base and field 
will Murty. When used in atmospheres 
Mich may contain flammable 
th a Mmpors or gases, any electrical 
hich Mayevices should have a “permissible” 
1 be Mfnting by the Bureau of Mines for 
lam. Mie gases or vapors involved. 
Thysical Check-up 
eam Need for proper physical exami- 
ina Mutions for persons wearing emer- 
lines Mency equipment is too obvious to 
hing, WJrqire mention, but apparently 
us not always been appreciated in 
noky Wie past. A regular program of 
itysical check-ups with particular 
Mitention to the respiratory and 
Wiiculatory system as well as gen- 
mask Wiel physical condition probably 
mical Would have prevented some cases 
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+ a 
r+) 
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Ca 
> 
pr 
aah 


na 
° 
= 
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po where inhalation of a smoke com- 
on Aiined with physical exertion with 


4 without respiratory protection, 
jus produced serious illness. Pulse 
Mntes before, during and after 
wercise, general physical condition, 
moderate weight, good eyesight 
id proper teeth alignment (where 
nouthpiece breathing is involved) T ravel 4 ng f ume a oo d 
we considered vital to pre-training 
the Bureau of Mines instructors. 
A practice of not permitting per- | fol iows é h e liad a 
ms to return unprotected to 
moke or fumes after they have ° 
wen overcome and revived, would for leaded steel production 
ip prevent more serious inhala- 

lon effects. Such restraining ac- 
ion may require physical force to 
implement it in practice, since a 
atient who is partially recovered 
fom fume or smoke inhalation 
may display highly irregular be- 
lavior. One recommendation is 
hat persons sufficiently exposed 


AT JONES & LAUGHLIN STEEL CORP. 


cess, are now controlled effectively with a traveling hood car system 
(1), developed by KIRK & BLUM. 


Orifice of exhaust system is just inches away from the pouring action (2). 


| 
| 
| 
| 
| Toxic lead oxide fumes, inherent to the leaded steel manufacturing pro- 
| Toxic gas, formed in the ingot mold, is baffled by the ladle bottom, (3), 


smoke and carbon monoxide to to assist positive horizontal cross-flow at high velocity over the top of 

quire treatment should not re- | the molds. 

lm to active duty in less than The hood connects to a slotted exhaust manifold, (4), equipped with 

‘to 6 hours, while those who have flexible sealing surfaces. Synchronized with the ladle crane, the car indexes 
mn rendered semiconscious or freely along the pouring platform, opening the flexible sealing surfaces 

meonscious should rest 24 to 48 only at the point of contact to produce suction through the intake orifice 

tours. for fume removal in the area of pouring. 


In . . 
conclusion, it should be This unique design is a product of KIRK & BLUM engineering inge- 


7 itre ‘ ° 
a. po propery y parogeaen nuity. Put this know-how to work for you. For further details or a no- 
= SPPOTem, Wee We es obligation fume control survey, write: The Kirk & Blum Manufacturing 


‘rd : Parag 
oe of its limitations, by Co.. 3130 Forrer Street, Cincinnati 9, Ohio. 
@“lthy persons, properly and ade- 


@ ately trained, will eliminate most 


Bume” disabiliti R ecevoeveveveeeeee ee @ 
Jes theta beating ae: AX AAK « BLOM 
gus for all applications has yet r YEARS OF SERVICE : 

: a he developed, and may not be DUST AND FUME CONTROL i TO INDUSTRY Pi 
1% “veloped until there is sufficient Pittsburgh, Pa. Distributor e e 
mand for it. le The Bushnell Machinery Co., 3015 West Liberty Avenue @ e@ ee ee eoeneee eee 
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Questions And Answers On... 


Super-Clean Room Desig 


Here are answers to questions asked by 
readers on super-clean ‘“‘white’’ room dust 
monitoring, personnel dust-off, and clothing. 


Wants Way To Blow 
Dust Off Clothing 


“Would appreciate info on quick 
way to clean clothing, hair, etc.— 
without using air hose. Brooms or 
brushes too slow and ineffective.” 


ANSWER: 


There are two instances en- 
countered in industry where work- 
ers’ clothing and person are clean- 
ed free of dust, dirt, debris, etc. 
The first instance is where the 
worker is entering a dust free or 
bacteria free room. It is essential 
in such cases not to carry any 
contamination into the room. 


The workers should be provided 
with fresh laundered, clean gar- 
ments daily. Dust from exposure 
to air outside the dust free or 
bacteria free room is removed by 
means of “air showers’ located 
just before entering the room. An 
air shower is a blast of air directed 
on a workers clothing and person 
for blowing off contamination on 
clothing. Usually an over head 
blast or jet is considered ample, 
although side jets can also be 
installed. 


The second instance is where a 
worker has been exposed to a dusty 
process which has dusted his cloth- 
ing and person and it is necessary 
to clean up to prevent further 
exposure to the dust and to reduce 
contamination to cleaner areas, 
office, home, car, etc. 


In other words the worker would 
like to “clean-up” after his clothes 
and person become dirty. If the 
dust is highly toxic ie., lead, 
cadmium, etc. he should bathe and 
change clothes before going home 
or the exposure will be increased 
to himself and passed on to his 
family. 

Blowing the dust off with com- 
pressed air should not be done for 
two reasons. 

One, the compressed air hoses 
used are conducive to “horse play” 
from worker which has resulted in 
both serious and fatal injuries. 

Two, the dust is blown into the 
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air and breathing zone of the 
worker, resulting in high concen- 
tration exposures. 


Vacuum cleaning appears to be 
the preferred way of cleaning 
rather than blowing (although it 
is slightly slower). 


Commercial vacuum cleaners 
with both greater air flow (cubic 
foot per a minute) and static pres- 
sure ratings than domestic units 
are available. These units are 
available with a great variety of 
nozzles and vacuum brushes of all 
sizes and shapes. The commercial 
units also has a greater dust stor- 
age capacity than the domestic 
units. 


To speed up cleaning where a 
number of workers are involved, a 
pipe system with several cleaning 
hoses and nozzles could be installed. 
If the hair of the worker becomes 
dusty, it would be preferable to 
have the worker take a shower to 
remove the dust. The use of a head 
covering, cap, hat, etc. should be 
used where possible. 


How Can Airborne 
Dust Be Monitored? 


Question :* 


Is there a dust monitor available 
for use in ultra-clean rooms that 
could monitor and record, on a 
practical basis, hourly readings? 
Range of interest is about .4 to 
four microns. 


1.M.E. 
Albuquerque, N. M. 


ANSWER: 


There isn’t any simple answer to 
Mr. K’s question. He has to decide 
first of all whether he wants con- 
tinuous monitoring or whether he 
just wants spot sampling. Spot 
sampling would seem to lend itself 
best through the use of a membrane 
type sampling filter such as the 
Millipore Filter. A sample can be 
taken for a given period of time, 
and the filter media treated with 
oil of immersion so that the media 
becomes transparent, and only the 
dust particles are left to observe. 


These can be counted unjy 
microscope. By knowing the ty 
number of particles collected , 
knowing the air volume gam) 
it is simple to calculate back tp; 
concentration of dust in the rn 
One of the advantages of ; 
membrane type sampling file 
that it is also possible to mes 
particle size distribution. 
Although some people ug, 
tling techniques to monitor p 
sion assembly areas, it is our) 
sonal opinion that these meth 
are too crude and subject ty 
many subjective errors to eng 
age their use. Moreover, a sett 
technique only indicates the ) 
ence of extremely large partid 
since then only they will settk 
a reasonable period of time. 


Although the ‘“konimeter’ 
long since been abandoned 
dust counting tool by various 
dustrial hygiene personnel, 
understand that there is appara 
an improved model available wi 
gives more accurate readings 
is being used by one manufact 
of photographic materials and 
seem satisfied with its use. 


The more sophisticated, and« 
sequently more complex and ey 
sive, units are the various { 
counting machines which 
on a light scattering effect. 0 
commercial units are now & 
offered on the market which 
characterized by greater com 
ness than some of the org 
designs. For instance, Royw 
struments Incorporated in Mf 
tain View, California hav 
particle counter which is pritl 
$6,975.00. 


Sometimes monitoring (a 
done by units which do not ™ 
sarily count individual part 
but are able to detect chant 
concentration. These units 
usually less expensive sinc 
do not require any discrimi 
circuitry, such as the small pu 
detector made by Gardner 4s 
ates in Scotia, New York ! 
unit is being manufactured ! 
G. E. license. It operates # 
cloud chamber principle, ® 
small particles as nuclei 0% 
droplets will form when 4% 
saturated condition exists ® 

(Please turn to pf 
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INT-FREE, DUST-PROOF WHITE ROOM APPAREL 
designed by FASHION SEAL of TRAVIS’ 100% Dacron* Polyester 


Fashion Seal, America’s leading producer of quality professional and industrial apparel, 
has long been aware of industry’s requirements for the clean room. Because of this need, 


rs Fashion Seal has carried on a continuing research program with the single aim of 
price producing the ultimate in lint-free, dust-proof uniforms. 

NOTE THESE IMPORTANT FEATURES: 
j ” ¥ Lint-Free (100% Dacron* polyester yY Offers complete coverage 
— i taffeta) Straight line tailoring resists dust 
Am ¥ No pockets, pleats nor any other dust collecting 
sits collectors Y Elastic cuffs protects and prevents lint 
rem ¥ Seams all double-needled and closed to escape from inner garments 
ori prevent linting Y¥ Anti-Static finish 
11] pat ¥ Entire garment sewn with Dacron* ¥ Washes easily, dries quickly 
er As polyester thread Y¥ Comfortable, Durable 
~ i All Fashion Seal uniforms can be obtained through your local dealer, jobber, or rented 
“a from industrial launderers or linen supply dealers. Whether you purchase or rent, Fashion 
. Seal will be pleased to help you with your uniform problems. 
on # Write to Fashion Seal’s Technical Advisory Department for further information and 
a8 Specification sheets. * DuPont’s Polyester Fiber 
me FASHION SEAL UNIFORMS - 175 FIFTH AVENUE, NEW YORK, N. Y. 
0 pale LOS ANGELES « PHILADELPHIA * CHICAGO *« MIAMI * HOUSTON © CHATTANOOGA 
EME ENGINEERING, SEPTEMBER, 1960 49 
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Questions & Answers 
(Continued from page 48) 


sampling chamber. The minimum 
number of nuclei which they can 
count is 200 per cubic centimeter. 
This does not have the necessary 
low level accuracy if all the parti- 
cles in the 0.3 micron range and 
larger were being counted. How- 
ever, since particles even smaller 
than this can act as condensation 
nuclei, it is possible that a total 
level reading can be secured which 
has some significance in terms of 
a specific job. Here again, the 
direct count would not be as im- 
portant as increases or decreases 
in count. One or two elements of 
the machine seem to be subjected 
to operator technique, but once a 
standard procedure is developed, 
this machine might prove to be 
very effective. The price of the 
unit is $400.00, and it is portable. 

Two of our consulting editors 
have answered this question from 
Mr. K. Please see page 21 in the 
August issue for the other answer. 


Question: 


We have an air conditioning unit 
which includes a refrigeration unit 
for control of both temperature and 


humidity. The set up is such that 
the water sprays directly on the 
refrigerated coils, but because of 
the high mineral content in our 
water supply, we are experiencing 
a corrosion problem on these coils 
plus a heavy deposit on the coils. 
Would it be advisable to modify 
the spray system so as to have the 
water spray onto removable glass 
filters and keep the deposits off 
the coils? 


This condition has caused a prob- 
lem of dirt in the area serviced by 
this unit, especially if and when 
the spray water is turned off and 
the coils allowed to dry. 


Any information you can furnish 
toward the solution of this problem 
will be greatly appreciated. 


W.F.E. 
Richland, Wash. 


ANSWER: 


The practice of spraying water 
for humidification on refrigerated 
coils is somewhat unique and not 
generally encountered in most air 
conditioning practices. There is no 
reason, however, why the water 
spray could not be located before 
the refrigerator coil and be fol- 
lowed by water eliminator plates* 
for removing droplets. Inasmuch 


as the air temperature woulg dr 

on going through the coils ther 
may be some condensate ob ; 
formed on the coils. This however 
would not be the high mineral og 
tent water which is go corrosiyd ie 

but rather distilled water, “4 


Glass filters as suggested jp the F 
letter could be used but they would ‘ 
tend to plug sooner than the wats 
eliminator plates and require mona 
maintenance. The coils should }Eaea 
thoroughly cleaned before thamee 
eliminator plates, or filters are ines 
stalled, to prevent the blowing gjlmaa 
of corroded material into the amu 
serviced. r 


*Fan Engineering, Buffalo Forgg “* 
Co., Buffalo, N. Y., P. 587, a 
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Use Communications Cente 
page 51, for requesting moni 
information about articles, aim 
vertised products, literaturg : 
and for comments about any of bs 
the editorial material in this Hy, 1: 
issue of AIR ENGINEERING. [Mya 

If you wish to contact man Bwi-tys 
facturers directly, street ad- hips i 
dresses are given. But please \iintor 
mention you saw it in AIR En- 
GINEERING. 


This 


ELECTRIC FURNACE FUM 


Control of air pollution is management’s concern 
— your concern. It’s a matter of economics as well 
as community and employee relations. And cloth 
filtration, as employed by Wheelabrator® Dustube® 
equipment, is the most effective and economical way 
to eliminate air pollution. In control of electric 
furnace fume, for example, more experience is avail- 
able at Wheelabrator than anywhere else. Effi- 
ciencies up to 99% are usual for Dustube systems 


in this application. 


No air pollution code is too strict 
for Wheelabrator Dustube Collectors 


Bulletin No. 562-D illustrates how industry 
relies on Dustube Collectors for efficient dust 
and fume control. Write to Wheelabrator Corp., 
498 S. Byrkit St., Mishawaka, Ind. In Canada, 
P. O. Box 490, Scarborough, Ontario. 
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of the toughest air pollution control problems is... 
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fg. 1: 


tel Foundry Co., Portland, Ore. 


ator Corporation. 


Oxygen lancing of the 96 in. furnace at Electric 


High efficiency of 
mf-type hooding and ventilating system traps smoke, 
eps it from entering foundry. Photo courtesy Wheela- 


PART I 


Secretary, 


ia 
nee 


How to Control 
Emisstons From 
Electric Steel 
Melting Furnaces 


by V. C. Doerschuk 


Joint Smoke Control Research Committee 


Allegheny County, Pa. 


This study of 26 companies using 59 direct 
ac steel melting furnaces discusses existing 
netthods of emission control, including fans, 


lai COMPREHENSIVE REPORT on 
ow to control emissions from elec- 
te furnaces is based on a study 
if 26 companies operating 59 fur- 
les in the United States. 

This article will discuss the 
mission control problem, describe 
wious methods of collecting dust 
fom the furnace, and of removing 
lists and fumes from the collected 
itissions. Part I will take up use 
if fans, natural ventilation, col- 
ting hoods, roof-tap systems and 
luet systems. 


Inission Problems 

Without a collector* when fur- 
mi. doors are closed, the furnace 
rates under internal pressure 


‘Herein “Collector” means an 
'stallation on the furnace to col- 
“tits emissions. “Cleaner” means 


he Subsequent installation which 
m "ves the dust and fume from 


4 
M collected emissions. 
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fiods, hood design, duct systems, source 
and nature of pollutant. 


generated by the charged materials 
being heated, melted, and chemi- 
cally reacted. The melt may be up 
to 3000F. Fume and fine particu- 
lates are produced which under 
pressure leave the furnace through 
electrode ports, spouts, door and 
other leaks, constituting furnace 
emissions. 

When the furnace doors are open 
for inspecting, charging, fluxing, 
and at other necessary times, the 
emissions also escape through these 
openings. 

When injecting oxygen into the 
melt through a pipe lance for 
oxidizing certain components, the 
emissions are greatly increased in 
volume. Some operators partly lift 
the furnace roof to allow the in- 
creased volume to escape without 
causing too much internal pressure. 

Even while the furnace is nor- 
mally under pressure, some air 
enters at door leaks and spouts, 
being drawn in by the rising hot 


gases escaping from the electrode 
ports and leaks around the top of 
the furnace. Any entering air re- 
acts with the charge, the electrodes, 
the slag, and may increase the 
power required. 

The escaping emissions are car- 
ried by the building ventilating air 
to the roof where they are dis- 
sipated into the atmosphere. Some 
emissions, depending upon the de- 
sign of the ventilating system and 
air currents within the building, 
reach other parts of the building 
before they are carried to the roof 
or out of the building through 
other openings. 


Use Of Fans 

Fans are used in the building 
roof in some installations to better 
direct and increase the flow of 
ventilating air. This arrangement 
can be improved by building verti- 
cal walls in the roof trusses from 
as near the furnace as possible up 
to the fan area, thus concentrating 
the upflow nearer the furnace. In 
a multi-furnace installation of 280 
tons furnace capacity, fans in the 
roof handle 1,320,000 cfm. 

One operator had planned to in- 
stall a canopy or hood in the roof 
of the building to collect the up- 
ward moving air, from whence it 

(Please turn to following page) 
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Fig. 2: 
at Ohio Steel Foundry Co., Springfield, Ohio. Dust at rear of furnace vents 
smoke and dust to collector outside building. Photo courtesy Wheelabrator Cor- 
poration. 


would be taken to an electrostatic 
precipitator (hereafter called Cot- 
trell) for cleaning. This would in- 
volve handling all or more than 
the normal ventilating air. This 
plan was abandoned as being too 
expensive. 


Good natural ventilation can be 
secured by having only two places 
in the furnace building for openings 
to the outside. The first consists 
of escape openings in the roof. 
These should be regulatable to 
conform to the heat KW liberated 
by the furnaces, the temperature 
rise of the incoming air, and ve- 
locity of escaping gases. The design 
should be such that there will be 
no down drafts from the roof open- 
ings under various wind conditions. 
The second consists of air inlet 
openings at the base of the building. 
These should be as near the fur- 
nace as possible, should be near 
the floor, and should be 114 to 2 
times the area of. the roof open- 
ings. In some instances the incom- 
ing air can be carried nearer the 
furnaces by ducts rather than by 
using only wall openings. If the 
furnaces sit over a basement into 
which air is admitted for upward 
movement through gratings around 
the furnace, the same area rela- 
tions apply. Such a system places 
incoming air near the source of 
furnace emissions and gives the 
workmen better protection from 
emissions as well as cooler air. No 
other building openings should be 
allowed, such as other open win- 
dows and doors or openings be- 


Fig. 3: 


Roof-type hood and dust collector keeps emissions from foundry air 


neath the eaves, which would 
diminish the desired air flow from 
near the furnaces to the roof 
escape. 

Emission collecting hoods are of 
six general types. One type is a 
hood on or somewhat above the 
furnace roof, usually with exten- 
sion canopies over doors and 
spouts. The usual type of hood is 
about the same diameter as the 


furnace roof, has a vertical ring 


periphery, a flat or arched deck, 
may be tight fitting to the roof 
ring or its ring may sit slightly 
above the roof ring allowing cool- 
ing air entrance. There are open- 
ings in the hood deck for the 
electrodes. Here hot gas from the 
electrode ports may warp or burn 
the deck, so in some installations 
the area around the electrodes has 
the steel replaced by castable re- 
fractory reinforced slabs, about 
21% in. thick. 

In one installation using 20 in. 
electrodes the holes through the 
slabs are 30 in. in diameter, allow- 
ing entrance of cooling air. There 
may be regulatable air ports into 
the hood periphery to cool the 
emissions, hood and furnace roof. 
At one side of the hood is a steel 
take-off box connecting to the 
hood periphery. To this box is con- 
nected the fan duct. 

Another type of emission collec- 
tor consists of two funnel shaped 
canopies, one on each side of the 
furnace top opposite the roof and 
the electrodes, and a hood of about 
the furnace diameter suspended 


Telescoping and swivel connection on exhaust hood for continuous ex- 


haust of emissions from electric steel melting furnace. Furnace is shown in 
tilted position. Photo courtesy Pangborn Corporation. 
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above the furnace top. Thig syste 
requires more cfm than with hood 
fitted near the emission out, § 
A third type is a hood sini > 
to the first collector noted ahi 
but somewhat larger than the fut '& 
nace roof, with its ring hanging 
some inches below the roof sium 
thus forming around the full 
top an annulus into which gngie 
is collected and cooling air gimme 
trained. A variation of this mga 
be a closing of the annulus exo 
where emissions escape, thus jae 
creasing the draft at the Ope 
portions. 


A fourth type is a roof ham 
(Figs. 1 and 2) appreciably smal 
than the furnace roof, about iM 
the diameter, containing electrogaam 
openings. This collects emiggig 
from the electrode ports. A cirgamn 
lar duct of rectangular section iam 
around the top of the furnace am 
extends over part of the furnea 
roof height. This duct is openg 
the joint between the furnace ayam 
its roof, into which opening emia 
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eae 
Ba 
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sions are caught. From this due 


canopies extend over doors aim 
spouts. When lancing, if the tam 
is slightly lifted, the emissig 
escaping from between roof # 
furnace are caught in this duct. 
duct from the hood and from thi 
circular duct lead to a take-off ba 
then to the fan. When the rm 
is lifted and swung, a damper shu 
off the hood connection, then th 
exhaust continues on the circul 
duct. ‘ 

A fifth system being develop™’ , 
has a small hood around eat 
electrode, each of which is co 
nected to a duct. No doubt, do 
and spout hoods will be added 
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24: Electric furnace exhaust hood showing: 1. Distribution section and 
y door hood; 2. Electrode hood and support arms (fastens to roof frame and 
wes with roof); 3. Connecting duct; 4. Manifold ring; 5. Manifold ring baffle; 
Pouring spout hood; 7. Adjustable spring loaded damper; 8. Telescoping and 


wel connection to exhaust system for continuous ventilation during furnace 


evelopet 
nd eacl 
is con 
bt, doo 
dded 


ugborn Corporation. 


lh another case, using a small 
mace, a canopy made partly of 
testos cloth and connected to a 
me is suspended over the furnace, 
lis supported on a swing-out 


elit 


wellaneous Hood Data 


mao prevent circulating induced 
merical currents in the hood 
Much heat it, non-magnetic strips 

/ee mserted into parts of the steel. 


Memevith some hoods the electrode 
Sue! is lessened. In one instance 
m ‘lectrode masts have been 
meertened to compensate for this. 


Sumeeete Various emission collecting 
: means need to be so designed 
mithe velocity at all points keeps 
B heavier particles suspended, 
“twise these will deposit on the 
Me and hood, insulating and 
meneatines them. 


pe 
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i; 9. Tempering damper; 10. Duct outlet to dust collector. Photo courtesy 


Hoods should be built so as not 
to warp. One operator reports 
hoods are removed for straighten- 
ing and repair every 6 months. 

One operator says hoods are 
large and bulky, making them im- 
practical over 15 ft. diameter, and 
that they restrict inspection and 
maintenance of upper parts of the 
furnace. They are ineffective dur- 
ing top charging and when the 
roof is lifted during lancing. 

One user of a roof hood finds 
the cfm is 10 percent to 15 percent 
of that required by natural venti- 
lation means. 


The Roof-Tap System 


The roof-tap system or hole-in- 
roof, consists of a hole in the fur- 
nace roof between two electrodes 
at one side of the roof. From this 
is led a vertical duct with a right- 
angle elbow through which the 


emissions are exhausted. This duct 
is water jacketed; however, one 
operator uses a heat resisting cast 
alloy for this purpose. The cast 
elbow is used on an 8 ft. furnace 
because the owner wanted to re- 
duce the elbow’s weight and did 
not want to use water. During 
lancing the elbow reaches a red 
heat for about one minute. On 
larger furnaces the cast elbow may 
become too hot. 

This system is used by six com- 
panies. The furnaces are arranged 
below in order of diameter. 


Furnaces Diameter, Roof hole 
Ft. dia., in. 
2 8 12.5 
1 9 20 
2 10 20 
1 17 32 
4 19 36 
2 20 32 
2 20 34 
2 244, 36 
Collector Data 


With either type of collector the 
furnace interior is under about .02 
to 0.10 water inches vacuum, 
slightly more with roof-tap than 
hood. 

With either system the negative 
pressure in the furnace is continu- 
ously measured for control pur- 
poses, and by most operators used 
to regulate the cfm exhausted from 
the furnace. The latter is done by 
controlling a damper in the duct 
to the fan, or by controlling the 
amount of cooling air admitted to 
the duct. In this way cfm can be 
regulated during various stages in 
a melt cycle as the emissions vary. 
A small steel tube is inserted 
through the furnace wall somewhat 
below the roof joint and connects 
to the gauge. 

With hoods, air is drawn into the 
furnace or hood through door and 
other leaks, through the spout and 
the canopies over the doors and 
spout, and the emissions pass into 
the hood from the canopies and 
from the clearance in the electrode 
ports. 

With a roof-tap, air enters all 
openings including the electrode 
port clearances, and the emissions 
are removed through the roof hole. 
Duct Systems 

From hood or roof-tap is led a 
short duct which is fastened to and 
tilts with the roof. This duct ends 
in a flange facing another flange 
on the duct to the fan. These 
flanges are not bolted but clear 
each other by 4 in to 4 in, thus 

(Please turn to page 57) 
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Fig. 5: Hxhaust hoods on 10 ft. dia. furnace in fore 
ground (operating), 9 ft. dia. furnace in center and 6 ft. 
dia. furnace in background (not operating). Photo cour. 
tesy Pangborn Corporation. 


ACTUAL 
7 AIR DELIVERY 


ics A simple, direct reading on the Alnor Velometer gives you 
instant measurement of actual air delivery in any distribution 
system. This fast, precise method eliminates the time and 
money wasted in trial-and-error balancing...the profit-eating 
call-backs so often necessary with other less precise measure- 
ments. 

The Velometer is the only instantaneous, direct reading air 
velocity meter—accurate in all ranges, from high to low... 
compact, portable, easy to understand and use. Wide assort- 
ment of jets and fittings makes this precision instrument 
ideally suited for all air velocity measurement. 

Take the recommendation of every major manufacturer of 


air diffusers and leading contractors—get an Alnor Velometer. 
Send for Bulletin 2448-G. Write: 7 
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ALNOR INSTRUMENT CoO. 
Divisi f 
Illinois Testing Rateeneeten. Inc. 
Rm. 574, 420 N. LaSalle St., Chicago 10, Ill, 
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Don’t be disappointed 


next month - - - | 


Send in your subscription | 


NOW for 


AIR ENGINEERING | 


Write on your letterhead or use 
the handy order card in this issue. 
Be sure and state your company 


affiliations and job title. 


AIR ENGINEERING 


450 West Fort Street 
Detroit 26, Michigan | 


1 year, $3.00 — 2 years, $4.50 — 3 years, $6.00 
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1 fore. 
d 6 ft. 
D cour. 


intimed from page 55) 
wing the first duct to tilt while 
,econd is stationary. When the 


ce is tilted there is no exhaust 


jefurnace. Air enters this slip 
, One operator uses a slip 
Wt by making one flange a large 
we, with the duct adjoining it 
jp like a funnel with an oval 
Bang. This allows exhaust on 
p furnace when tilted to about 


One a (Figs. 3 and 4) 
»wing continuous exhaust is the 
»of two rotating right angle 
is in the duct system, between 
ich is a telescopic section which 


Mates when the furnace tilts. 


se ducts may be round or 
wtangular. 


4nother construction is a canvas 
yoprene covered) hose supported 
-awire spiral, the hose connect- 
“two adjacent sections of the 
yt systems. The hose may be 10 
» 12 ft. long. This allows the 


Migust to be continuous whether 


rot the furnace is tilted. Enough 
thas been previously admitted 
keep its temperature below 250°. 


Another construction providing 
miaust on the furnace at all times 


is made by carrying the short duct 
from the hood or the roof-tap, to 
a position concentric with the axis 
of the furnace tilt. Here a rotating 
joint connects to the fan duct. If 
the axis of furnace tilt moves 
slightly horizontally a slip joint 
could be made which uses the large 
plate and the funnel described 
above. 


After the slip joint, the duct ex- 
tends to the cleaning equipment 
and fan. Before entering the clean- 
er, unless the gas has been suffi- 
ciently cooled, dampers are pro- 
vided in the ducts or the cleaner 
inlet to admit air. Some of these 
are automatically regulated by the 
cleaner inlet temperature. 


In some instances, part or all 
of the cooling is performed by di- 
rect and/or indirect water or by 
water washers. 

Specific examples are as follows: 

(a) Hood box, duct, slip joint, 
duct to fan, duct to cleaner, air 
inlet valves, bag house, stack. 

(b) Roof-tap, water jacketed 
elbow, slip joint, duct with regu- 
lated air inlet valve, fan, bag house, 
stack. 


(c) Roof-tap, water jacketed 


elbow, slip joint, water sprayed 
spark box cooling to 500°, duct, 
water spray wash tower, wet dis- 
integrator, stack. 


(d) Roof-tap, water jacketed 
elbow, slip joint, water sprayed 
flame trap, duct with air inlet 
dampers, water spray tower, water 
drop out tower, fan, Cottrell with 
bypass, stack. 


(e) Roof-tap, cast elbow, slip 
joint, duct to water washer, fan, 
bag house, stack. 


Next month, Part II will take up 
the nature of dust, fume and smoke 
in furnace emissions, dust loading 
calculations, dust disposal, hood 
and duct sizing data, use of bag- 
houses, electrostatic precipitators, 
operating and capital costs, instal- 


lation techniques and current Eng- 
Aaa te 


lish practices. 
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Use Communications Center, 
page 51, for requesting more 
information about articles, ad- 
vertised products, literature, 
and for comments about any of 
the editorial material in this 
issue of AIR ENGINEERING. 
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The most comprehensive spray nozzle catalog ever 
printed. Thousands of designs and sizes. 


- un- 


equalled choice of capacities, characteristics and 
materials. The result of over twenty-five years of 
a research, design and manufacturing. 


PRAYING SYSTEMS CO. 


3202 RANDOLPH STREET e BELLWOOD, ILLINOIS 


Propeller or blower fan types. 
Available with duct flanges or 
4-way adjustable air-discharge =e 
louvers. Adjustable temperature-range thermostatic fan 
switch, manual summer operating switch, and 100% 
safety shutoff. Offered in capacities from 25,000 BTU 
to 500,000 BTU input. Operates on all gases. 


Get acquainted with this great new J-C line. Their low 
prices and high performance records will surprise you. 
Write for full details today! 


| JACKSON & CHURCH 
YORK-SHIPLEY, INC. 


DIVISION OF YORK, PENNSYLVANIA 


Pioneers and Specialists in Automatic Heat. Boilers to 600 hp. Furnaces to 4,750,000 Btuh 
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Jer OFF THE PREGG! 


INDUSTRIAL 
VENTILATION 
MANUAL 


6th OFFICIAL EDITION 


New information on low volume, high velocity systems! 
New hood design diagrams! 

New pressure-volume-horsepower curve for fans! 

New tables of corrosion resistant properties of plastics! 
Revised section on testing of ventilation systems! 

New material on radiant heat! 


New high temperature and low temperature 
psychrometric charts! 


> 
> 
> 
> 
> 
> 
» 


Here’s the biggest and best Industrial Ventilation 
Manual yet — hundreds of diagrams, scores of 
ventilation tables and charts. It contains all the 
up-to-date information needed for the design of 
complete industrial ventilation systems. The Man- 
ual is the official publication of the American Con- 
ference of Governmental Industrial Hygienists; the 
recommended practices are approved by Federal, 
State and Municipal Industrial Hygiene Depart- 
ments. Order your copy of the 1960 edition now. 


Committee on Industrial Ventilation ® 
P. O. Box 453, Lansing 2, Michigan e 
Enclosed pl find $. for. nd 
copies of the new 6th edition of the Industrial e 
Ventilation Manual. id 
wl e 
; ® 
Firm e 
Address. ° 

e 
City and State e 


HARD BACK COPIES AVAILABLE AT $7.00 EACH 


Cobo Hall Air Conditioning 


(Continued from page 36) 


meet practically any conceivable combination of com 
fort conditions in a wide variety of spaces, and igi i 
equipped with all exhibit service facilities located 


bse forme” 
easy access at each exhibit space. ; 


CREDITS 


Architects-Engineers: Giffels and Rossetti, Ing 
Mechanical Contractors: Page Plumbing and 


Heating Co. 
Stanley-Carter Co. (The) jie the 
Superintendent of Building = 
Maintenance: Mr. Joseph Vinckevleugel oe 
EQUIPMENT a 


Refrigeration Compressors: 
Air Conditioning: York Corporation (The) | Ci 
Ice Rink: Worthington Corp. 

Fans: The Trane Co. and Westinghouse Electric 

Corp. 

Air Conditioning Units: American Air Filter Co, 

and Westinghouse Electric Corp., Sturtevant Div, 

Air Filters: American Air Filter Co. and West- 

inghouse Electric Corp., Sturtevant Div. 
Diffusers, Grilles, Registers: Tuttle & Bailey 
Steam Traps: Armstrong Machine Works and 

Sarco 


Pumps: 
Chilled Water: Buffalo Pumps (Div. of 
Buffalo Forge Co.) 
Cooling Water: Peerless Pump Div. (Food 
Machinery & Chemical Corp.) 
Brine Circulating: Worthington Corp. 
Condensate: Heating Equipment Co. (Weil 
Pump Co.) 
Domestic Water: Buffalo Pumps (Div. of 
Buffalo Forge Co.) 
Coils, Heating & Cooling: Aerofin Corp. 
Wall Fin Radiation: John J. Nesbitt, Inc. and 
Fedders Corp. } 
Minneapolis-Honeywell 
Regulator Co. Hel 
Propeller Fans: The Peerless Electric Co. Uni 
Sound Traps: Koppers Co., Inc., Metal Products @ 
Div., and Industrial Acoustics Co.  y 
Carbon Monoxide Analyzers: Mine Safety Ap- , 
pliances Co. | ‘ 
Electric Space and Strip Heaters: Edwin Lf ; 
Wiegand Co. |! 


Automatic Controls: 


requesting more information about articles, ad- 
vertised products, literature, etc. 
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sntinued from page 4) 
gyod employing the principle of 
pution. 
the dilution method a test 
.js introduced and metered into 
y system at a point where in- 
wd air enters; at a point fur- 
Ine, x downstream which allows for 
and (Mixing (usually in the discharge 
wt) the air stream is sampled 
The) je the concentration of test gas. 
me volume rate of flow (cfm) can 
b determined from the extent of 


eugel WMution as indicated in the follow- 
bg equation : 
Rate flow of 
test gas X 100 
The) @ CFM = 


% test gas in 
discharge stacks 


The cross sectional area of the 
xk is measured and divided into 
ecfm to give average velocity 


‘Div. fiom). The test gas can be ac- 
Vest- innately metered into the air 
Div, eam with a wet gas meter or a 
P ow meter. 
ailey 
wal To get accurate results, the test 
Sarco 


gas must be carefully selected, 
sufficient time lapse for equili- 
brium must be allowed and thor- 
ough mixing must take place. 


Uniform Mixing 


Mixing can be attained by in- 
troducing the test gas at different 
points of air entrance. Proof of 
uniform mixing is demonstrated 
when the concentration of test 
gas is the same at several points 
of discharge. 


The test gas selected, must not 
be present as a contaminate in the 
air stream, it must not be affected 


by the wet scrubber, and it must 
be a material that can be easily 
and accurately sampled. It appears 
from the condition of this problem 
that carbon monoxide gas would 
be a good choice for a test gas. It 
can be inexpensively and easily 
sampled by National Bureau of 
Standards colorimeter tubes. The 
range of the tubes is from .001% 
to .100% carbon monoxide. 


George M. Hama 

Sr. Associate 

Industrial Hygienist 

Bureau of Industrial Hygiene 
Detroit, Mich. 


Mick the Right 
hit for the Job! 


Whatever your air moving problem, 
Co there's one unit especially suited to 

5 U0. your needs. With this handy MEYER 
Ap- DATA FILE you can quickly select 

the unit you need and save money 


» Co. too, The unit consists of a letter size 
aL file Data Folder that holds engineer- 

‘ J@ ing data sheets on Steel Plate Ex- 
Co. hausters, Rotary Positive Blowers 


and Pneumatic Conveyors . . . plus 
‘uipment stock lists on new and 
rebuilt air moving units of every 
description and brand with current 


, sales prices, 
, f | WRITE FOR YOUR FREE COPY TODAY 
5, Ur rN OR 
\Wm. W. Meyer & Sons, Inc. 


\“) }8262 Elmwood Ave. © Skokie, Ulinois 


BER, 1960 
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‘Gives You 


MORE, 


oe You LESS 


Multi: Veloci 


Listed 


INDUSTRIAL AIR FILTER 


FOR HEATING OR*AIR CONDITIONING 


%* ALUMINUM construction... rust- 
proof... corrosion-resistant. Elimi- 
nates need for expensive, heavy 
structural design in filter bank con- 
struction. 


** EASY TO HANDLE Light-weight per- 
mits carrying, washing and installing 
of many more filters per hour. 


*% EASY TO CLEAN Lint and dirt are 
easily flushed off with water because 
of water soluble Super Filter Coat 
(the adhesive with the built-in de- 
tergent). 


* DEPTH LOADING Designed to mini- 
mize surface loading, with depth 
loading accomplished through suc- 
cessive layers of slit and expanded 
aluminum, and varying baffle sizes. 


for information, 
write... 


% REMOVES ODORS Revolutionary 
R P Super Filter Coat adhesive adds 
odor removal to the normal dirt- 
trapping properties of R P Industrial 
Air Filters—with no increase in re- 
sistance—at no extra cost! 

* GERMICIDAL Super Filter Coat ad- 
hesive contains Hexachlorophene, 
the well-known bacteria destroying 
agent. 

% LOWER RESISTANCE Unique baffle 
design permits maximum air passage 
..-more uniform dust collection 
within the filter depth. 

% HIGHER EFFICIENCY Scientifically 
staggered pattern of flat baffles sets 
up a controlled turbulence that cen- 
trifuges dust and odor particles onto 
the adhesive for maximum efficiency. 


)/ Pradecle of Zeucatch 


RESEARCH PRODUCTS Cordion Dept. 448-1, Madison 1, Wis. 
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City, State, or Federal 
Air Pollution Control? 


Air pollution should be met 
local levels, with assistance Imam 
state and federal government, a 
cording to Harold Kennedy, atten 
ney for the Los Angeles Air Poli 
tion Control District. 

On the other hand, there hav 
been indications that local gover 
ment cannot meet or combat loc 
air pollution control problems. 4 
New York City, it is recogni 
that a substantial contribution t 
polluted air comes from industiag 
sources in adjacent New Jersey: 

And in Detroit, according Om 
recent report by Morton Sterlinga™ 
chief, air pollution control, Wem 
isn’t much Detroit can do abel 
plants located outside the city, Hag 
said that about 40 percent of Dal 
troit’s air pollutants comes 0a 
sources outside Detroit. Sterling ‘ 
was encouraged by recent eign 
of adjoining cities, such a8 HOORay 
to police firms within their jurisdiegg 
tion, such as Great Lakes Steehiaam 
and Dupont’s Ecorse chemica 
plant. 
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